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See how the new recorder is built right into the 
~ Riehle indicating unit at a convenient location, 
That s why the operator can observe everything 


from ene spot while a test is in progress. Without 


changing his position, he can \ 

strain curve... the load indicating dial... the 
strain and load rate indicators... and the test 


‘cimen., That's command-post testing! 
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Here is true convenience, because the Riehle 
"ess signed to function 
pressly de signe | to function 
integral part of the Riehle testing — 
machine. And a complete variety of | 
-Riehle strain follower instruments 
well as special instrumentation for 
elevated temperature testing can be — 


recorder is ex 


as an 
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~accommodated. 


Free Bulletin... Mail Coupon ~ 


MACHINES. 


Division of American Machine and Metals, Inc. _ 
Dept. AS-1057, East Moline, Illinois 
Please send your big new Bulletin with full data on the Riehle Model 
-RD-5 Recorder and special instrumentation, 
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A new opportu ith quality 
7 A new oppor unity or economy w it qu 
guaranteed ... take advantage of the extensive 


Kimble listings f for maximum pie 


elas vare is 


g rem ade of are permanent, stay 


‘ 
hi rd KG-33 borosilicate e glass sharp and clear for a a eae 


and extra long life. KI ~KIMAX ‘KIMAX 


te ly intorworkeble with. 
ing “hard glass” wi 
efficient of expansion . . 


easy to rey repair and modify byu using 


highest standards of of thermal 


simple § glas ISS. blowin ing ‘techniques. 
33 tubing i is readily av available 


your special glass blowing 
‘rec juirements, 
ma 


Now—earn maximum discounts by 
orde ring all your laboratory glassware 


istance to one catalog! 
ack. This 1 means long 


life with s spi parkling « clarity. 


ray 


wh 


Kimble Glass Company, 
subsidiary of Owens-IIlinoi: 


log which includes the new Kimax 
borosilicate laboratory glassware line. 


to most accurate toler- 
ances of dimensional uniformity. 
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cushioning material 


How 


At Chrysler Corporation's Materials | Highland Park, Michigan, 

the versatile Instron is used to measure physical characteristics of rubber and plastic materials" 


ae 4 Chry sler Corporation is one ne of many leading companies whibiah laboratori ies ns on Instron 


= per rform unive rsal testing and id measuring functions including tension, compression, — : 


and clastic modulus . ..on materials ranging from acetate to 
The reason behind this ide acceptance: Instron does more... . more accurately. All 


ye facts on this most ofe tating are waiting for you. Write today. 


ft ILLUSTRATED: TABLE MODEL. 

The Instron comes in various 
models” and sizes, to suit the 
widest applications tests 


ditions. (Load ranges Srom 2 2 grams 


sito 10,000 lbs.) 
"FOR FURTHER 665, ON READER S SERVICE PAGE 


tches as the Instron stretches a prece of foam rubber — 4 
‘uses the Instron Tester 
_ 
ay 
| 
| 


= 


ar Publication Pr 


Vest oast MV Papers 


The ASTM qulneatiens te scheduled to appear within 


special therefore should he vie wed’ as approxi- 
the c coming year are the crystallization of the Society’s recent ac- mate. | 
tivities. The volume of publication which continues to grow 


from year to year was swelled this year by about 200 papers from 
the Second Pacific Area National Meeting held in September, 1956. 1957 Index to ASIM Standa whe 
Some of these Pacific Area papers have been published in the bli h AS’ ™ Is hi 
_ ASTM BULLETIN but most of them appear in 18 separate techni- s the number of, publishes standards grows, this — 

Index increases in value, Providing the latest complete ref-_ 
cal publications. The following pages give more detailed informa- to th bli hich tl ‘ficat 7 
tion concerning: these publications, grouped roughly in related erence to the publications in which the various specifications —_ 


J it is ticularly useful during the 
fields of interest. ind test me thod: appe ar, it is par 
The special -years in which the supplements to the Book of Standards are 
cs . Publication of the new edition is scheduled for Febru- | a 


papers contribute greatly to that phase of the Society’s work issued 
concerned with the promotion of the knowledge of materials. The 
_ 1957 Supplements to the Book of Standards and the numerous ” 


.- compilations of related standards aga the growth it in 
= 


7 he Year Buck: which will be available ‘shortly, contains a 
Members will be advised of the appearance of these pub- = of complete membership and official company-member me 
-lications. books become available, notices will inthe  resentatives (name, title, address, company, ete.), personnel of | 


BULLETIN. — ost of t the publications, sp e > all ASTM committees, geographical listing of the membe rship, 7 
Publication well as other useful information about the Society. It is fur- 4 


are in I 
d to me free of urge on request and may be 
7 


Publications . 


1957 Supplements to 1955 Book of Standards 


The plan of issuing the Book of Standards triennially m: arks ts ain app 
nte d at 1957 ‘Annus al Mev ting. 


1956 and 1957 as Supplement years. The 1957 Supplements to _ sion presen 
the 1955 Book of Standards will he issued in seven parts in comprise a most ates ant and technic ally” Vi al ‘ 


heavy y paper covers. They will include the new and revised 
standards and tentatives adopted or accepted at the 60th 


nual Meeting or by the Adminis trative Cc ommittee on Standar« y- COMPIL ATION SCHEDULE. 


3. ement, Cone rete, Ceramics, Thermal Insulating, d } 


Paint, Naval Store s, Wood, Wax Ss, Sandy ich Wines far 


and Buil ling Construe tions, Fire Tests Copper and Copper Alloys, Cast 


nd Wrought | 
Plastics, Electrical Insulation, Rubber, Electronies — 


7. Textiles, Soap, Water, Paper, Adhesives, Shipping Conti ainers, Gypsum September 
... Gaseous Fuels January 
Paper and Pape r Products and 
Electrical Insulating M erials 88 October 
Soaps and Other Detergents September 
le r th Textile Materials ~~ November 
=. “T= 25 
will becon silable. The size is affected by ‘committee 
_ recomme ‘ndations which may be submitted through the Ad- 8..... Testing Soils 584 November 


ministrative Committee on Standards, and the date of issue is eae oie 2 Emission Spectroscopy October = 


‘ Materials for Electron Tubes 
governed somewhat by editorial considerations and the relation and Gemiconducter Beviscs December 


of these special compilations to the appearance of the supple- St: anderds 97 
Si 
ments to the Book of Standards. The tabulation give n below of 


b 1957 
p ber 195 


ASTM BOOKS in 1957-58 

— 

| 

— 

— 

| 

4 

: 

— 

ble feature of 

— 

— 

| 

September 

— 

i 


190- ation is now avails able. Price $4.75; to 
ile the Ant ral Meetir i ] 
—- The Gillett and Marburg Lectures are issued as as 
- publications and no longer appear in the Proceedings. 
however, are available to members on request. 

7 _ The papers and discussions presented at the po al Me aia 


as part of special symposiums will appear in special technical — 


Symposium on Determination Gases in Metals. 


= 
‘Sponsored by E-3 on Chemical Analysis’ of 


hig 


‘a This sy mposium is designed to revie Ww the present sts tus of 


; ae" the determination of gi aseous ¢ ‘leme nts, particularly oxyge n, in bel 
2 All me tals. 7. Vacuum fusion analysis has been used for many ye ars P. 
ase oys—1 957 
iis for g gaseous elements in steel and alloys, but the apparatus was > 
~ complex and fragile; and the analysis so time-consuming that it | 
Was seldom made except for the guidance of research work. — 


_ With the advent of reactive metals such as titanium and more — 
stringent specifications for other metals—for example, elec- 
J. Herzig, president, Climax Molybdenum Co. of Michigan, mt 
“A Perspective of Molybdenum-Base Alloys.”” This lecture is 


tronic grade nickel—interest in _ this determination has in- 
jointly sponsored by ASTM and Battelle Memorial Inst, and — _ In one of the papers a versatile vacuum fusion appar: 


eased greatly. 
commemorates Horac e W. Gillett, the first director of Battelle 


itus 
and one of this country’s leading me tallurgists. a 


A of 


The sixth Gillett Me ‘eture was pre se uate d by : Alvin 


= 


_ described and the use of metal bath techniques as well as an ap- s 

paratus for the rapid determination of hydrogen. In another 

- The potential of molybdenum as an alloy-base me ‘tal has _ paper the imports ince of vacuum fusion is shown by projec ting ; 
bee n in development since the beginning of the century. Be-— . study of nickel from ingot to the finished product. A third 


~ cause of its high melting point, it was extremely difficult for 
many years to obtain the elemental metal in section sizes which 
_ would make it attractive as an engineering material. 
1930's through deve ‘ve elopmen nt ‘of powder metallurgy Si 
asmall but significant application of molybde ‘num in the elec- 
tronics field has been established. The knowledge of the metal — 
thus gained a ided impetus for the investigation of methods © 
a to produce larger sections of molybdenum when in the early — 
1940's it became apparent that our deve loping technology would 
~ require super high-strength materials in the future. The de- 
velopment of a commercially feasible vacuum arc-casting proc-_ 
ess by the late 1940's made it desirable to re-examine the poten- 
tis al strength of the system of molybdenum-base alloys. = 
— In this lecture, the author attempts to give a perspec tive 0 
ihe broad subject not only by reciting some of the properties 
_ which have already been achieved in molybdenum-base alloys: 
but also by speculation in some the areas where x, Re 
technical problems stillremain, 
Since the Gille tt Lecture is no included in the 
ings, the lecture, with self covers, is available free of charge to. 
AST M membe Ts on request. This publication i is now avails 
y be obtained by membe 


TS 


= 


High interest and the exce ption: al rate of progress in working 
out the technology of titanium has resulted in an amazing 
~ numbe r of technical papers, symposia, and special meetings to 


ad Alloys ; “a Adm 


cover this progress. Because of this excellent coverage by othe a 
~ societies ASTM has hesitated to organize technical sessions un- 


tila real need existed. Such a need was shown first by interest — 
in specifications. As problems arose showing the need for Zoo 
technical information on which to base specifications, it ap- 
peared desirable to encourage technical papers along testing 
and property evaluation lines. Although a number of papers 


submitted for this sy hi ave not lirec tly test 


1957. 
+ Prese nted at the S 
Angeles, Calif., 


June 16-21, 
econd Pacific Area National Meeting in 
September 17-21, 


Pacifie Area National Meeting, same rom the F 


aper covers oxygen dete ‘rminations using a pl itinum n bs ath 


capillary trap. 


spectrometric methods to the determination of the oxygen con . 
tent of metals are covered in the final paper, and several tech- 
niques for surmounting some of these problems are discussed. 


on Metals STP 1967 


This special technical publication on me otals contains most of 
the papers presented at three of the sessions held at the Second 


F errous Mets als, and Non-Fe 
these papers are as 


"Studies of Stainless Steel ee Subject to Compre ssion Loads 
Shotpeening Effects and Specifications 
fect of Forming on Mech: anic al Propertie me. «gl: 
_ Axial Stress Fatigue, Creep, and Rupture Properties of U nnote hed 
Specimens of Heat Resistant Alloys 
Determination of Young’s Modulus Under Conditions of Relaxa- 
Effect of Number of Variables on on the Fatigue Properties of High 
Frequenc y 


Grain Size on the I ast : 


Magnesium Alloy 


As 


Unie Directional Axial Tension Fatigue Tests of Beryllium Copper 
and § 


Several Precipitation Hardening Corrosion Resistant Steels 
The P roperties of Beryllium Copper Strip as Affected by Cold 
Pit Depth Measurements as a Means of I wane iting the Corrosion 


Resistance of Aluminum in Sea Water 


Compilation of Compositions and Rupture 


Strengths of Super-Strength Alloys STP 1 


Sponsored by Committee A-10 on Iron- Iron- 
Chromium- Nickel and Related Alloys by Ww. 


Simmons and V.N. Krivobok _ 


This up-to-date compilation on supers strength ciate s, a revi- 
sion of an earlier publication, lists the names, nominal chemical — 


composition, characteristic stre ngths for rupture in 


‘d 
— 
Metals... 
f g 
4 
3 
q 
: 
for $l. Nonmembers may procure copies for $1.20,” 
Symposium on Titanium STP 204; 

— 
| 

a 
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De Metal | ts STP 226 © 
stainless steels. The data, obtained from sources, 


Prepared by H. R. Voorhees and J. W. Freeman for Data 
ee arranged in easy-to-read tabular form. pre? Be and Publications Panel of the ASTM-ASME Joint Com- 
This public ation is now available. P 75. (A more_ 
mittee on Effect of Temperature on of 

detailed review of this publication appears in ‘the Se ptember 


7 The Subcommittee on the Prope rties of Weldments of the 


to the Metal Cleaning. Biblio- Effect of ropertis of Metals 
graphical Abstracts STP 90 


accumulated data from laboratories conducting tests at ele-— + 
"Sponsored by D-12 on and Other De- ated pes . The al data were in the 
_ _tergents—Prepared by J. C.Harris © ES orm of reports, technical papers, and a questionn: aire cire u- 
lated by the subcommittee. These data have been reduced to 
The present supplement contains over 225 new re references. common type of data sheet and the key properties pre 
The i inclusion of early United States patents extends the cover- graphically as a function of te ature. The appr 
' age of this phi ise of the literature to make it as nearly complete ti ranges in prope erties for the unwelded forms of the alloys, as pre- 


as possible. This book supplements the previous editions (STP _ sented i in prior Special Technical Publications of the AST M, 


90B, STP 90C) so are the years 1842 through 1956 56 are rather 7 are shown to indic ate ™ relative properties of welds and oa 7 

order to fac itate reference to the abstracts, have 
Ye 
deen thoroughly indexed by subject, author, spec fic ation, and and for a number of the complex alloys deve ‘loped for high © 
patent. Wherever possib le, original articles have been ab- - strength at high temperatures. _ Tensile, rupture, and creep 
stracted. * However, for a field of such dimensions, liberal use properties are covered by the di i The data sheets provide d a 
has been made of abstract journ: ils, and where such a journal space for inform: ation on the welding methods and conditions, 


appears as the last reference in an abstract, this has been = chemical composition of both base metal and weld dep 


the source of the present information. — heat: treatme nt, hatdness, and microstructural characte ristics. 


= _ The general fields covered are practical application, labora- Both original test data and derived creep and rupture stre a 

_ tory evaluation, theory, and references from other fields — are shown on the data sheets. The source of data is acknowl- 
: cable to the subjec t. While it is understood that cleaning is the a. dged on each data sheet. In most cases only part of the data 

general field covered in the inde *x, such subjects as “Chemical. for which provision was eae ey in the date sheets was available. 


_ Cleaning” of boilers and other “in place” apparatus has become: 
PI Properties were reported for specimens taken entirely from 
a recognized term, and is used in this manner here, though pick- 


ling, etch, or fused bath treatments are fully as “chemical” in _weld-deposited metal as well as for cross-weld specimens which — 


effect. included both base metal and weld deposit in the gage section. 


li b | In cross-weld specimens the weld d eposit frequently differed 
This bib iography should prove valuable to those who must composition from the base metal; eal tin weuee enon two » diffe r 
maintain boilers, whether stationary or mobile; heat nt b tals w wel 

ers; to the corrosion engineer; dairy cleaning; paper ‘r mill ins a ent beee metals were present in the same wek 
covered shee t specime ns w elded w vithout filler 
maintenance ; automotive cleaning; tanker cleaning; 

and those who deve lop special equipment for the multitude of — 

ae _ Coverage is given for fields of recent interest such as an clesning » 

of stainless steels, cleaning the recently introduced metals 
| titanium; and cleaning se miconducting elements such 

germanium and silicon (1956 Supplement Bibliography ani 


aoe 14-page book is now available. Price; $2; tome embers, = stracts on Electrical Contacts STP 56 ko 
by Committee B-4 on Metallic Materials for 


. .. Electrical Heating, Electrical Resistance and Electrical 
Symposium Structural Sandwich by Erle I. Shobert IT 


This is the s 


-supplem ment to. the 19: ) edition 
"Sponsored by Committee C-19 o: on 


_ . indicating that the work is continuing at a high level of activ ity. 
Construction 


Its publication makes it possible for everyone concerned with - 
This symposium was sponsored with the expec tation that it 7 electrical contacts to keep currently up to date with the latest 
will better acquaint the industry with what is being accom- Ss information. | The Subject Index lists the same he adings as — 
plished in the way of standardization of test methods and also Were given in the 1952, 1954, and 1955 editions, namely, ¢ elec- 
inform all those interested of the progress that has been trie cont ucts—gene ral; cont uct materials—fabricated ;  con- 
. made, and to act as a “sounding-board” as to what lines of en- tact mate rik ils—powde wed metals; circuit breaker design; cir- — 
— deavor need further emphasis. The testing of materials and the — cuit breaker testing; contactor or relay ‘design; stationary or — 
‘ application of sa ndwich struction are discusse ed i in ten pa- fixed contacts; sliding contac ts—slip ring; “sliding contacto — 
pers. | High- temperature testing is de salt with in several ps ape rs, P4 commutation; miscellaneous special applic ations; contact re 7 
_ this being one of the critical factors in aircraft structural appli- | sistance; electric are theory applied to contacts; electric are 
sation. Two papers discuss adhesive bonds, including me tal- urge 
to-metal and metal-to-plastie adhesion, 
This 105-page publication is now available. Price: $2.75; 
to members, $2. (A more detailed review of this book : $1.75: 


‘in the May issue the ASTM Bu LLETIN. 
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Nuclear tion of symposium topies i ame izing yreadth o ra- 


7 dioisotopic tracing. Case histories are presented ranging from 


electroplating studies, the evaluation of rubber deterioration, — 
4 Symposium on en ¥ Effects on Materials - and the mechanism of detergency, to the analysis of trace ma- 7 


1) STP terials by neutron irradiation and the achievement of process 


: tea control via tracers during full scale petroleum refinery opera- 
Jointly by Committee E-10 on Radioisotopes 


zs tions. The papers on precision industrial gaging of either mo 
and paleenaienhaeines and the. the commas industrial —— _ ing or static solids and solutions will suggest to the reader a 
This s symposium divided wealth of opportunities for future standards and useful appli- 
of radiation, (2) radiation facilities and mechanics of testing, a In addition, virtually all companies represented in 


‘ (3) experimental tests and results on fuel and graphite ‘cai TM * ill find the fin: al two artic ‘les | particul: arly stimuls ating, 


als and structural materials, including organics. The data and Whe ther they manufacture a product destined for use in the 
evaluations presented are a contribution to the understanding of | Duc ‘lear reactor field or are simply interested in exploiting radia- 
existing code and specification values as they apply to nuclear _ tion per se to initiate new processes or alter the properties of an_ 
_reactor structures and components. existing product. These provocative discussions are: “Will 
mu This 196-page publication is now available. Price: $4.75; ASTM Standards Be Influenced by Radiation Effects in Met- 
to me $3. 50. more det tailed | review of ‘this book ap- als?” and “The Problem of Este iblishing Specifications for Ir- 

radiated Organic Material.” 


_ (For a publication on nondestructive tests in the nuclear en- 
_ ergy field, see Nondestructive Testing on next page. 


e importa ance this and the intere st shown i in the 
Symposium on Fatigue Testing Machines and 


Their Results STP 216 6* 


ing in Septe 1956 indics desirability h I 
additional ones, perhaps on an annual basis. Consequently the anal 


same groups sponsore dthissecondsymposium. = Most of the knowledge fs atigue that has been made avail- 
— The symposium was organized with two papers de aling with able since Wohier’s pioneer work in 1870 has come from tests on 

the influence and use of radiation effect information on reactor Z relatively small specimens. Today, there is a marked tendency 

— design consideration, five on facilities and techniques involved to carry owt iatigue tests on actual components which has in- 

in radiation studies, and five on radiation studies of specific ma- _ volved in many eases the testing of sections consider ably larger . 
terials of interest to reactor design. | _ The resulting symposium th: in the conventional laboratory specimen. Since, prior 


\fillthese objectives, Wohle r, tests were conducted by Fairbairn on full-size wrought 


The titles of the pape rs comprising the sy mposium are as iron girders, in the utilization today of full-scale testing we are 
follows: turning to the practices of some of our predecessors. 
_ This extension of full-scale testing has necessitated the de- 
stems Consideration Affecting Selection of Structural Materi:z f full-s esti 


for Nuclear Power Plant C omponents _ velopment of large size testing machines, and like all engineer- 
Problems in Standardization of Techniques in Radi: ation Studies — ing de -velopments, while the use of such machines has ‘solved 


_ Applic ation of the Battelle Research Reactor to Radiation-Effects | ce rtain problems, it has also raise ed other: TS. Not: bly, in this” 


Studies regs ard the testing of large specimens emphasizes the influence 
A Technique for Me “lectrical Resistivity of of a size effect on the fatigue strength of plain specimens 


Radioactive Met: als The experimental difficulties connected with the 
Tee hniques of Tension of at Elevated esting of large specimens are considerable and the tests are— 
5 e xpensive and time consuming. urthermore, such effects as_ 
Hanford Atomic Product ition’s Improved Remoze Metallo-_ f ls tions 
raphic E ‘quipme nt “+ ress concentration and fretting corrosion arge size sectio 


Tee shniques for Making V Di :mensiona al may have a different rel: ation to the basic strength than the 
- Measurements at Hanford’s Radiomet: ulurgy Laboratory > hs ive in small-size sections. These factors have led to the tet 
E ffect of Heat Treatment and Burnup on the | tadiatior: Stability — _ ‘ing of spec ific large mac hine elements, but unfortunately the 
of Uranium-10 w/o Molybdenum Fuel Alloys data secured have usually a limited application. 
7 * _ As a consequence of the paucity of available dats a the subjec ct 


_ Engineering Effects of Radiation on Nuclear Fuels — 
of size effect remains somewhat controversial, and it is hoped 


A Survey of the Radiation Stability of Hydrocarbon Fuess 
Selection of Organic Materials as Reactor Coolant- Mode tors 
OFFERS OF PAPERS FOR 1958 


_ Sponsored by Committee E-10 on Radioisotopes ‘it and Publications will meet in early February to consider — 
Radiation Effects the papers to be published by the Socie ty in 1958 and 
aye 
adn 


to develop the program for the Annual Meeting to be held 


Committee E-10 was created some years ago to be of service in Boston, June 22-28. 
to other ASTM groups as an advisor in the rapidly reer al All those who wish to offer papers for presentation at the 


meeting and publication by the Soe ciety should send these 


atomic energy scene. It has been one of the primary objectives 
I J offers to Headquarters not later than January 10,1958. 


of this committee to bring such thought-provoking and edue 
7 I g and educa- = Be, All offers should be accompanied by a summary whic +h will 
tional information before the general membe rship of ASTM. | » 


Thi nego | make clear the intended scope of the paper and will indicate 
lis Symposium represents such an effort, and brings contribu- - features of the work that will, in the author’s opinion, 


_ tions from me of the I t pe eople in their re spective justify its publication and inclusion in the Annual Mee ting 
The use of radioisoto pes in industry is becoming lege gend, sav- Suitable blanks for use in transmitting this information 
ing hundreds of millions of dollars each year in terms of process willbes sent promptly upon: st to Headquarte 
and product improvements and know ledge gained. The selec- 
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that the pape rs included i in this symposium, toge ‘ther with the | iienosans - All use > factors of safety inv olving a large or small 
discussion, will aid in the clarification of the role of size in fa- fac tor of reli and a risk factor w sented against the c con- 
tigue furnishing on new ty sequ 


ing machines. 


Symposium on Fatigue \ with Specific Reference to 


Aircraft Structures STP 2037 
Sponsored by Committee E-9 on Fatigue ing to ar energy y appear Nucle: ar E nergy on ‘page 8 


This publication comprises five papers of interest to air- 


craft industry. In one of the papers, a method of inspection Symposium on Noadestrective Testing SIP 2 91 at i 


and rehabilits ation is described or aircraft structural 

which can reliably extend their safe service life. In another Sponsored by Committee 7 - on Nondestructive Testing 

_ paper ‘r the results of fatigue tests and strain measurements on | The Girt first six papers comprise reports by subcommittee of- 


riveted joints are presented. One of the papers shows that the ‘rs on activities in the fiel lds of r: udiogr: :phy, magnetic -particle- 
" ‘ffect of stretching and bending on the mechanical properties of ~ testing, and ultrasonics. Also included is an outline and > 
= tals can be understood as the effect of three influences: strain history of the over-all committee work of Committee E-7. 


hardening or cold work, micro-residual stresses, and macroresid-_ All papers emphasize that tinie and personnel do not permit: 


1 is de designed to componen 


ual stresses. The subject of anotber paper is unidirections al iny ne widardization projec ts to be assigned at pres- 


axial tension fatigue tests of beryllium copper and several pre-_ ent, and the hope is expressed that many people will participate | 


cipitation hardening corrosion-resistant steels. Full scale wing eve n if only on a correspondence basis. he ee ee = 


fatigue testing is the subject of the last paper which expl: uns i. The second part of this sv mposium comprises eight pape rs 
= the advantages of the distributed load type system with jj by recognized experts in the field of nondestructive testin 

~ the resonate beam system will result in correct bending moment, The subjec ts covered are development of tec ehnique for the de- 
‘a and torsion being applied over a great percentage of wing tection of cracks in small ¢ ‘vlindrical spec cimens by eddy: curr 
span; the cycle rate of the system will be high and the — a reluctance methods;  electronie X-ra image systems; 
~ consumed negligible. This report deals with the pbysical de- recent developments in the use of ultrasonic. attenuation and 

tails of such a test currently being run at Convair. In the final — velocity measurements in the study of properties of materials; 

paper, the fatigue strength evaluation of airframe structural “nondestructive testing on Southern Pacific Railroad; non- 

sections and components is discussed with particular refe rence destructive testing of heavy iietals; ultr: sauna inspections of — 
— to development of test specific: ations and requirements for aircraft forgings; an ultrasonic technique for nondestructive — 
testing equipment. evaluation of metal-to-metal adhesive bonds; and nondestruc- 


Nondestructive Testing . . 


‘Energy Field 993, 
Sponsored by American Institute of Chemical 1957 Lecture* 


Nuclear Division; American Nuclear Society; American 
Society for Testing Materials; Society for Nondestruc- ByE E. Partridge 
tive Testing; and the Atomic Industrial 


Ms arburg Lecture was es stal lished as a me mori: 
; It see eems s highly - appropriate that . ASTM i is a sponsor of ‘this cae the first Secretary of the Society with the purpose of em- 
symposium in view of the rather extensive ASTM efforts in this — -phs asizing the importance of furthering knowledge of properti 4 
tion. Most of the forty or more papers included in this and tests of engineering mat iterials. At the 1957 Annual Meet- - 
| nposium have been recently declassified by ’ the Atomic En- ing, the thirty-first Edgar Marburg Lecture entitled © Fi é 
ergy Commission. The objective of this symposium is to reach Most Import: int Raw Material—Water” was 
_ people who are concerned with nondestructive testing, regard- | Everett P. Partridge, director, Hall Laboratories. 
_less of whether they are directly involved in the nuclear busi- Water is as basic to industry as it is to life itself, 
ness. As a result of intense activity necessary to the develop- supply in various parts of the United States, water actually is 
me nt and construction of nuclear reactors, v: alus ible informs =< ntiful over the country as a whole. U nlike our r: upidly de- 
methods in this field have been developed. The resources of minerals and fuels, fresh water is 


_ societies arranged this symposium to disseminate the knowl- supplied to us year after year as rain and snow at a rate ap- 
_ edge and also to enlist the sympathy of those not directly in- proximate ‘ly seven times our total use. Our problem is to | 
volved in nucle “ar energy development. Te ay o£ cate h it, store it, and transport it to the regions where we need oy 
There are few, if any, other products which reyuire the main- it. hen we must use and reuse it efficiently. 
- tenance of such high sts andards as are required for a reactor. i ike most raw materials, water is contaminated with various 
- Insiste nee on these standards has, of course, cost a great deal of | substances that cause trouble. Some of these impurities are 
money. But it might have cost a great deal more toscrapare- the ni atural result of flow over or through the surface of the oa 
use of premature | failure. A At this stage, therefore, earth. _ More a and more, however, the wastes from our human 7 
: _ effor s concentrated on reduci ing the ‘cost of i inspection io activities have complic ‘ated the reuse of water. 
-—suerifieing product quality. * Such efforts will naturally —* Ja hat must be done to pre pi wre W ater for industry depe mada 
industry in Be neral as well as the atomic seg on vgs way it is to be eng _Ultr: i- nee w ater containing no 


Engineers se cientists in ‘the nue gpocified for a once- “through boiler, while the effluent from a 
business have the same types of problems and apply the same municipal sewage plant serves 8: tisfactorily for cooling equip- 
methods to solve them as do their brothers in other technical ment in a great steel mill. 
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Industrial “Industrial to members, 
Sponsored by Committee D- 19 on Industrial Water Th eae 


Although water industrial use and for the disposal of Sympo Sam Tine 21 1 


been the and 


j 
Sponsored by Committe D-2 on and 

7 : ge nts imports int contributions to the solution of some of the - in the introduction to this symposium it is we it out t at 
proble mas in this field. the only reason for the existence of Technical Committee C_ 
This 56-page public: ation is now available. . Price e: $2; ee Turbine Oils and its various sections is to deve ei 
‘to members, $1.50. (A more detailed review of this book appears — _ standards for evaluating turbine lubricating oils with the ob-_ 
in the July issue of the ASTM Bu LLETIN.) jective of giving better pe ‘rformance in turbine lubricating sys-— 


pee = _ As is brought out in the first paper, the possibility of fires 

_ Symposium o on a of Dissolved Oxygen ad “from oil leaks in turbine systems has greatly increased as a re- 

in Water STP 91 et ae sult of the use of higher temperatures in turbine operation. 


oars stimulated inv: estigation of fire-resistant fluids for 

by Committee en Water this application. There is a need for de we lopment of 
, methods for evaluating these fluids, and the use of sue 
The importance of dissolved c oxygen in water used for biolog- fluids will involve new design and ope wetiuenl siderations. 

‘al and industrial processes does not diminish. Not only is it The ASTM may be able to contribute to the resolution of these ; 
necessary to know the exact concentration at inte rvals, but in ns matters. - Another paper describes the Navy’s continuing pro- ; 
many processes unremitting vigilance must be maintained — gram of improving its turbine-gear lubricating oils to meet ne " 
against momentary or periodic variations in this concentra- machinery requirements resulting in the development of oils’ 
tion. This sy mposium presents the best current information . with improved performance under high gear tooth loads. The 
on methods and apparatus for determination of dissolved third paper reviews the mechanism of rusting occurring in the 
oxygen in w ater, both by manual spot-check or calibration liquid and vapor regions of a turbine oil system. . Anew tech- 
and by instrumental continuous indie: ation and record. T he nique using radiotracer measurements and electron mie rogr: uphs | 
several papers discuss the principle, advantages, and disad-_ is described in another paper. The conclusion drawn in one 
vantages of their respective 80 of the papers is that the dynamic demulsibility apparatus is a 


u 
readers ‘lee very functional piece of equipment which permits the measur- 
needs. of the demulsibility characteristics of steam-turbine oils 
nee titles of the five p: apers TS a are: under simulated operational conditions. Because of the de- 
Study of the Accuracy of Me thods of Te ating for Dissolve d Oxygen sign and operational characteristics of the dynamic de smulsi- 
in High-Purity Water bility apparatus, sufficient oil is available (that has been in con- 
Polarographic Measurement of Dissolved Oxyger act with water) for the determination of additive depletion as a 
The Beckman Oxygen Analyzer be result of water leac hing : and consequenti: al effects upon per-— 


Evaluation of Hartmann and Braun Dissolved Oxygen Rec at form: ance ch: arac te ristic Anc ape sents da ati on 
Determination of Oxygen by Means of a C 


Be bine oils obtain 


Tt is hoped that study is comparison mn of the information 7 valuation and performance of turbine oils are describe: 
contained in this symposium will provide reliable guidance in _—‘ The titles and — of these papers are: 


selection of equipment and method for determination of dis tional Aspects of Technical Committee Cc. 
‘solved oxyge n whenever the latter is required. 


itory Evaluation of Fire Resistant T urbine F ‘uids— G. 


Snyder, L. W. Manley, and N. V. Messina 


Antiwear Requirements for Na Turbine Oils—H 
Rusting i in Turbine Oil- Syste ms— } NW. ‘Furb urby, 


ymposium on. Phase Oxidation of Monolaye rs of Anti-Rust Ac iditives—H. . Ries, Cook, and 


Water Leaching of Additives—E. W. Brennan and R. G. Moyer 
ractices for Determining t the! 
Sponsored by | Committee D-2 on Petroleum Products 


It was the purpose this symposium to review several valu- P 
able research projects in the field of the oxidation behavior of 


alt 
to members 
< gasolines in automotive fuel induction systems. The gasoline. eee 


_ powered internal combustion engine is today by far the largest — 

- source of power in the world, and the successful operation of 
the gasoline engine is predicated on the rapid evaporation of 
the gasoline with air in the induction system, aided by heat at ST 
te ev process must be carried out 


the ioduction ‘system, Ir paper: rs pres ted in the 
mposium desc re studies on various phases of this 7 

problem of induction system deposits. niet is of sponsoring, groups that this s symposium 
This 72-page publication is now available. Price: $2.50; may serve as a starting point a of stands ardization 
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‘d review of this book ap- 
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ms 4 ion mposium on Composition of Petrole um Oil ‘| 


of methods for hyc drocarbon ty; pe . for p petrol - tations of the various | 


authors: who are their fie olds. 43-page publication is now av: 


The authors represent nine American oil companies and one members, $1 


from Great Britain, a paper company which is a heavy con-— 

Railroad Materials and Lubricating 
papers cover a wide range of research endeavor in the Oils ‘STP 214 

field of high molecular-weight oils from ‘““New Thermal Dif- 

fusion Techniques Applicable to High Boiling Petroleum Frac-— | Symposium on on Railroad Materials: = 


tions” to “Characterization of Hydrocarbo ons in P e troleum by ‘The papers cont: ained in this sy mposium deal with the use se of 
‘lear Magnetic Resonance Speet trometry. 


‘ residual type fuels in railroad diesel locomotive engines and 

Ps ‘he book: is divided into three main chapters. — The first other aspects of railroad operation. Since the cost of fuel rep- 
; a v latility and ad- - resents a major portion of the operating expense of diesel en- 

*xtrac tion. “gines, the utilization of less critical fuels in these engines with- 

ond cha pte r is entitle d Spectroscopic ‘Me thods and contains — out offsetting operational and maintenance problems is, of 
course, of vital interest to the railroads. The papers deal with 


papers on infrared, mass spectrometry, and nuclear magnetic 
resonance. In the third chapter on General Methods and Cor-  yesearch work conducted by railroads, petroleum companies, 
and engine builders on the use of residual type fuels in diese | 


Te ‘lations are papers covering the subjects of chemical treating, 
and physical property methods, ans alytical com- engines, including experime nts with a dual fuel sy stem on 
ad weight de ition, and correlative diesel engines. Also included are papers 
methods. 
ane 


i pt na and nondestructive testing practices on a larg 
on Insulating Oils STP 218 


Re hoped that the papers cont: ained in this publication will 


stimulate further research activity in the fields of locomotive 
Sponsored by Committee D-9 on Electrical Insulating 


M fuels and lubricating oils as well as cleaning materials ond 
Materials methods of nondestructive testing on the part of the railroads 
Subcommittee IV on Liquid Insulation of ASTM C or and their suppliers. i It is also hoped that these papers will 
D-9 has held a series of seven symposia on insulating oils over serve, in some mi inner, to open new areas of mutual interest 
a period extending from the fall of 1946 to the present. The between the railroad industry and the ASTM so that the pool- 


first two symposia were published in ASTM Bu LLPTINS No. ! ing of know le ‘dge can re out i in be nefit to tugehamgeas red. 


, May, 1947, No. 149, December, 1947. The’ others 
were printed as Special Technical Publications 95, 135, 152, and Ope ration of Railroad Diesel Lannusibies with Dual Fuel Sys- — 


The general theme of all these programs was de rived § tems—P. \ V.Garin 
from a very active interest of the subcommittee membership Locomotive Lubricating Oil Requirements as Related to Fue Js— 
in the de ‘velopment of test methods and interpretation of test 7% J.L. BroughtenandC.C.Moore 
results for evaluating the serviceability of new and used - Performance “a Residual Fuels in High Speec 


Jones, K. L. Kipp, and J. E. Goodrich 

The first of the papers in the current program, by CT. A. _ Laboratory Research on Burning No. 6 Residual F eet ies by 
McConnell is essentially an evaluation of laboratory test re- R R: 
sults with service performance of oils in selected transformers _ Railroad Cleaners and Cleaning Procedures—J. L. Ramsey 


Standardization of Railroad Cleaning Materials and 

-on the Detroit Edison system. The laboratory tests were — Gr. 

made in conjunction with an extensive cooperative survey 


Nonde struc’ i 

started about 13 years ago with 19 laboratories e ngagec dintthe ~. = Pedric 

testing of oil sample s from the transformers at about one-year _ 

intervals. The chief purpose of this survey was to determine 

the significance of sludge tests by ASTM Methods D 1313 and | ‘te mposium on on Lubricating Oils 


D 1314 in evaluating the resistance to oxidation of various types pre 


Sponsored by Committee D-2 on Petroleum 
new and used oils. It was the general practice of the 19 co- 


ope rating laboratories to make other selected | tests commonly 
as criteria of oil degradation. McConnell’s p pape T This sympo jum presents the results of re rese: on 
far toward consummating the correlation of the data from oct physical, chemical, and spectrographic analysis for de termina-_ 
the laboratories with service performance. tion of elements in lubricating oil. Two papers describe use 
_ The paper by E. L. Raab of the General Electric Co. isa de-  direct-reading spectrographic methods for (1) evaluation of 
ti tailed study of the data obtained on a cooperative sludge te st used railroad oils, and (2) control of the manufacture of lubri- 

: ~program by 13 cooperating: aboratories » using a modified ¢ ating oil additives. In the latter it is shown that the 
ASTM Sludge Accumulation Test procedure with solid cs a the instrument ond method gave greater control] at all stages 
-alysts and the proposed revision of the IEC method using of manufacture and resulted in the more effective use of plant 

soluble cats ilysts. In general, it was the purpose of this study equipment and laboratory manpower. SSR ca 
not only to corre ‘late the results. of two types of acceler: ited _ In the paper dealing with the application of the X-ray spe 

sludge tests but also to atte mpt to evaluate each of these tests _ trograph to refinery control of additive metals in lubricating 
with respect to service performance using the same oils in this ile, the author shows that it is a quality-control tool in oil 

_ study as were used in the Detroit Edison transformers. In an _ productio m. Another paper dese ‘Tribes the factors involved in | 
ide al s sense, it mae be een es ultimate hope to develop a unive rsal the setting up of a direct-excit: ation spe etrographic method for 
d evaluate the relative service- at alysis of used lubrie ating mpling of lubricating 
f n oil ; any stage of its degradation _ oil from diesel locomotives is covered | by one of the papers. 
in service. The « cooper r ative e efforts of Mr. Raab and the Ge n- Reference is also made to methods developed | after a compre- - 
eral Electrie Co. w ‘ith the other laboratories helps greatly to hensive study over the past five years of 15 spectrographic — ~ 
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methods of 23 laboratories s. The last two papers describe the 3 ‘and up to date Aviation Method (D 614 - T) and also the — 
use of chromatography of diesel oils and the filtr: ation of diesel Cetane Method for Diesel Fuels (D 613-56 T). Included 


engine lubricating oils. with the latter method are changes in the 1952 Manual and also 
1953 Supplement to provide for use of the ignition delay 
Knocking Characteristics Hydrocarbons ude isa new Su number Py suena 13. ish do 
“Sponsored by APT Project 45 and ASTM ‘D-2 tion, Oper: ration, u ein dete rmining cet ane number. 


knocking characteristics of pure hydrocarbons that have been “alll 
developed under the American Petroleum Project 45. W a —_ 
this: information was deve loped primarily for: the API Project, 
- : the usefulness of the data would be expanded by its broader 
er the ASTM Committee D-2 was 


fens Exc “a Chromato 
ly of engine pe trole ‘um y 


The objective of the project was to ebtain amples ofa wide 
variety of pure hydrocarbons and to relate their structures and : 


inengines. A variety of engine types and operation procedures _ This 1956 symposium is the first i in an annual series of sym- 
_ were se lected for this investigation because of the important — posia sponsored by Committee E-3 on timely subjects of im- 
effect of these variables on knock ratings of the hydrocarbons. 3 ince to ASTM members concerned. with | analysis of 
~ The data were made avail: ible currently in annual reports dis- materials. T hey are planned to acqui iint ASTM “eal 
tributed through the API. In preparing the present publica- — with new methods, techniques, ete., which are actually or po- | 
tion these been agains st original = ally ¢ of use in sti andard methods ani alysis, This 


“ASTM Manual for Rating Aviation Fuels b " Super- ition separ: ation and i materials 
Aviation Methods Wa Primary emphasis is on metals, but data of value to people con- 


_ This new Manual presents in a single cover the completely _ cerne ‘d with other materials are included. _ Three of the papers 


rev ised and up to date Supercharge Me thod D 909 and Avia- = “present ; a coverage of ion-exchange and associated ae 
ipplements of recom-. techniques applicable to chemical analysis in general. 


The fourth paper covers the application of ion-exchange tech- — 


ended prac ‘tices and. procedures covering many useful details 
for the installation and mechanical care of the supercharge and ally to the ane mets al 
aviation engines. he Appendices contain valuable supple- 
mentary information for conducting standard octane ratings of 
aviation fuel by both the Supercharge and Aviation Methods. Symposium on Spectrochemical An; Analysis 
This 1957 Manual is a companion publication to the Elements STP 221* 

Manual which provides similar information for the Motorand 


Research Methods. by ‘Commitee B-2 on Spectrosc 


There is in course of prep: ration by the Division on C 7 — Itis part of the duties of Committee E-2 to keep informed r 


- Characteristics of Committee D-2, a third Manual whic Bonding. the latest advances in emission spectroc hemical anal-— 
will include the Cetane Method (D 613) for Determining the 


ysis. * To this end from time to time symposia on one of the 
- Ignition « Quality of Diesel Fuels. This third Manual will also many aspects of emission spectroscopy are arrange ‘d at which 
include six separate Appendices containing similar inform: ation 


for making cetane ratings of diesel fuels. It is expected that In recent years it has become more and more apparent that ‘ 
the Manual will be available late scientific advances have been attained because ana- 

lytical methods have been developed for estimating very low 
87, Supplement to ASTM Manuals of Engine concentrations of certain elements. Today whole industries 


greatly influenced because of the ability to de termine 
Test Methods for Reting Fuels control trace amounts of elements present in materials. These 
This Supplement presents in detail on changes that should | ; newly perfected tec hniques have found application in suc th di- 
be made in the 1956 ASTM Manual for Rating Motor Fuels by . verse fields as medicine, animal nutrition, metallurgy, plant a 
Motor and Research Methods. Included are the comple tely nutrition, and geological exploration. Research in the semi- 
_ ise d Motor Method (D 357 — 5€ «nd the Research Method ~ conductor and transistor fiek Is he as shown the great importance 
(D908 of know le ge of the presence and conce ntration of elements 
— One of the principal changes in ‘the Motor and Research | asingly lower levels in | supposedly pure materials. In_ 
= Methods is the provision for carburetor cooling when there is ig simi er atomic energy research has placed gr rand — 
- nde ney for the sample to bubble or boil in the fuel-level sight greater de mands upon the an: aly st to provide data concerning | 
glass in making the adjustment of fuel-air ratio. Pt ie elements at concentration levels which a few years ago defied — 
Tneluded also are changes necessary in the Appendices of the determination. 
' ¥ 1956 Manual to provide for carburetor cooling of the motor and i Because of this grow ing interest in trace an: ilysis and be cause — 
researchengines, emission spectroscopy is qne of the few me ‘thods available for 
a The Supple ment also presents changes in the 1952 Manual . analytical work at trace lévels, this symposium was ad 
of Engine Test seas Dos: ‘luded is the complete ly revised ® By bringing together a group of authors from widely differing 


speakers present the latest developments in a particular area. | 
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spectrochemical analysis for traces, it is hoped that this ey m- 
 posium will serve to transfuse new tec hniques and ideas. 


Index to the Literature on Analy 


Part IV (1951 ~1955) STP 


This is the fourth ps pt art of a series sof bibliographi- 
the literature of spectrochemic al analysis. The first part — 
(second edition) was published in 1941 and covered the lite ra 


4 


4 


through 1945. Part III contains 1264 references and covers 
the years 1946 through 1950. It is expected that Part IV w il 
also contain over 1000 references and will bring the biblio- 
graphical survey of literature of -Spectrochem analy sis 


ky, 


ng of Soil STP ia 4 


Sponsored by Committee D- “18 on Soils for Engineering | 2 
Purposes 


The purpose of this sy mposium is te t le yn 
with a relative ly i e shear 
strength of to. soft clay soils and o organic The 
Scandinavian countries have pionee red the development of the — 
_ vane test and now use it widely in virtually all exploratory work 
_where shear strengths are needed. There has been no attempt 
to standardize the test, although, as this symposium will show, - 
much has already been accepted as standard. An additional 


0 acquaint 


_ purpose of the symposium is to bring in focus the developments _ 
to di ate, so that the possibility of standardization can be consi- - 
a dered. If it is possible to standardize certain elements of the | 
y vane test without stifling or restricting further progress through 
research and ition, then it would be desirable to 0 do 
~The titles and authors of f the se se pape rs 
‘tion—J. O. Oster berg. Pe, 
An Apparatu: id Me Method of V Vane Shear Testing of Soils- 
Deep Vane Tests in Gulf of Mexico—Carl W. Fenske’ : 
P Soil ar Device —W A. Hill. 
Additional discussion of Sie symposium was solicited from 
Beandmavisn se ientists and is ine luded as of ths sym- 


Pa pers on 


Soils STP 206+ 
Sponsored by Committee D-18 on Soils for Engineering 


A wide range of subjects covering the many aspec ts of soils _ 
investigation and testing is presented in this publication de-— 


voted to this important field of research and testing. Soils ni 64-page publication is now 
‘testing machines, electrical resistivity surveys, soil-cement mix- | 
tures, ~ consolidation of pipe bedding, deadman _ anchorage pears in the July issue of the ASTM Bu LLETIN. 


fields scientific ivor who have worked on the problem em of tests, 
papers inc luded i in this public 


1D uxplorations for Site Selection and E ] Jesign— K.B. 


\ Procedure for Separately Evaluating iction and Cohesion 


ture for the years 1920 through 1939 with 1467 references. oe The Use of V ibratory Compactors on Granular Base Courses—C. R.— 
The second part, published in 1947, included about 1044 refe r- White 
rs nees with detailed abstracts to articles appearing in 1940 Compaction of Cohesive Soil by Low Frequency V ibration—F. 


seth, J. B. Howe, and S. N. Mitchell 


This p pul 


ps 1 adhesives. The papers in this field discuss factors affect- 
od ac pap or 


a 


are disc vussed i in n the tw 


_ Titles and authors of these papers are: Fis 


A Gene welieed Theory of Soil Resistance—W. 


Toods 


S. 


a Consolidated Direct Shear Test —L.. 


. Palmer, P. B. Brown n, 
andC.M.Yeomans 
ixperiences with the Consolidation of Pipe Bedding by V 


on the San Diego Aqueduct—W. G. Holtz 


= 
Experiences with Electrical Resistivity Surveys on Foundation and | 
Subsurface Investigations in Southern C: alifornis a—R. A. Maur- 
yy 
Tests of Concrete Deadman Anchorages in $ Sand—V. E. “ 
Field Tests on Laterally Loaded Instrumented Piles— ‘ 
a Head’”’ Loadings in Sand ~~ ree Head Loadings in C lay—H. 


Strength and Elastic Properties of Soil-Cement Mixtures—E£. 
“Feltand M.S. Abrams 


Unive Soil Testing M achin 


ymposia on — and Tests of Building Struc- 


tures—Seismic and Shock Loading—Glued Lam- 
inated and Other Constructions STP 2097 © eee 


on Methods of Testing ‘Building Constructions 


licat ation consists of two symposia, , both of which are 


of equi il value and interest to those in the building construction | 
field. The continued recurrence of earthquakes in the West ma, 
Coast Area have shown they need not result in the destruction 

of a building if proper design is used. The papers on this sub- 
ject present valuable information on tests and design. Glued- 
laminated structural members are being increasingly rl 
for building construction with the advancement in quality of 


$: 2.75; 


ars 


ing strength and design principles. a 
_ This 91-page publication is now available. Price: 

to members, $2. (A more detailed review of this book appe 
in the Se ptem nber issue of the AST ‘M BuLtetin.) | eg 


reer on Full- Scale Tests 0 on | 


teen jointly by Committees D-7 on Wood and E-6 


on Methods of Testing Buildin Constructions — a 


The five papers comprising this symposium probably con-— 
_ the first published colle ‘ction of papers descriptive of suc h- 
full-scale stru tests of completed house struct 
Study of the papers will show both advantages and - udva a 
= of this type of full-scale testing and will suggest further | 
lines calling clearly for intensified research, directed toward fur-_ 

ther economy in the structural design of such buildings. — 
available. Price: 
to members, $1.85. (A more detailed review of this hook ap 
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o- received their attention in the program of technical 
tection Marine STP 2007 pape rs pre sented Second Pacific Area National 


q Sponsored by Committee D-7 on Wood Session on Cement and at the Session on Concrete 
papers presented at the concrete session deal with data 


- Th papers are intended to present a picture of marine borer — on the rating of performance of various types of portland 7 
and encounte = of  ceme ‘nt with different quantities of various types of replace- 
‘epectal research studies on the nature and distribution Of cer- ont materials: tests of prestressed expanded shale concrete 


tain organisms, the most susceptible zone of attack, and the © beams wai net: time and sustained loads; abrasion tests to 


‘effectiveness of certain specific protection procedures. It is 
~ evaluate the effect of aggregate quality on the resistance of con- 
= “dd t ation or serve as d 


crete to abrasion; and the “point count method” of de termin- 
ing the cement ‘content of hardened portland-cement 
crete by ani nalysis of a cut secti with a a traveling mic1 scope. 
The papers presented at the cement session deal with the 

-_ effect of storage on the air-entraining properties of portland 
cement; hydrophobic ¢ement; carbonation of hydrated port- 
land ce ment: alkali ¢ ite P ase of one ‘mic al reac ity 


4 


4 


Sponsored by Committee C-16 on Thermal Sponsored by Committee D-4 on Road and 


= 
The | process by whic h rese¢ arch | damien prope erty a T he five papers ene ‘this sy mposium wane aw ide 
and limits for produe ts, and, in turn, methods of test which are 
broadly applied and subsequently revised as experience dic- pom on aggre gate and bituminous 
~ tates, is well illustrated in this symposium. Two papers pre- purposes. Four of the five papers 


sent analyses and experimental procedures by which these laboratory tests in- 
criteria can be developed; two others deal with improvements _ volving the evaluation of properties and characteristics of 
and modifications of the apparatus within the scope of the paving asphalts. The fifth paper presents a very thorough — 
method and its extension to uses at lower temperatures; and review of studies on the effect of shape, size, and surface rough-— 
the phase of property values research is exemplified by two jess of aggregate particles on the —— of granul: ar mi aterials 
papers dealing with moisture in re ‘lation to thermal insulation. “use .d in bituminous mixtures 


92-page publication is now available. Price: $2.75; Titles and authors of these rs are: 
to members, $2. (A more detailed review of this book 4. 


‘in the Septem »mber issue of f the A ASTM Bu LLETIN. ration, ( and ation of the | hie ure ather-— 


STP 150° B ‘Sliding Plate Mie roviscometer for Rs upid M ent of Asphalt 


Viscosity in Absolute U nits—R. Griffin, 
Sponsored by Committee D- 12 on and Other De- Penther, and W. C. Simpson: 
tergents— Prepared by Jay C. Harris — > Taree Reproducibility in Oven Heat Tests for P: 
3 The first publication on Bibliographical Abstrac ts of Metl ? Effect of Sh: ape, Size, and Surface Roughness of Aggregate Particles 
for An: ilysis of Synthetic Detergents appeared in 1953 as on the Strength of Granular Materials—B. A. Vallerga, H. B. — 
STP 150 and was replaced i in 1956 by STP 150 1. The con- Seed C. L. Monismith, and 
fonisn 


ans ly sis has necessitated continuous ered of the literature , 


“frequent intervals, but to be of to those 
working in this: the abstracts should follow the original. HEADQUARTERS HOTELS . 
. good places to stay when attending National Meetings 
 —why make difficult. to: get i 


continued. Methods have been classified as to type, as have ra ‘While the above suggestion may sound a little off beat it is not 


the surface-active agents. References have been numbered so ridiculous as it seems. Many committees start their meetings a t 
and lettered to maintain the proper author seque nee. | ae our Committee Week (February) or the Annual Meeting 7 
“7 seven abstracts for 1956 in Special Technical Publication 150 A (June) on Wednesday morning. With the replacement of pull- 
have been renumbered and included to simplify their ready ™4® travel by airplane, this means that many of our members - 
ide ntification. Users of these abstracts are urged to Dene arrive at these meetings on Tuesday night. Our Headquarters 
corrections or additi litions so that these abstracts may become a 
meetings are running Monday, Tuesday, and Wednesday. Those | 


complet members arriving Tuesday night must, therefore, be sent to 


cooperating hotels—yet, on Wednesday night rooms become 
on STP 205+ available at the headquarters hotel because of the departure of 
— jointly by Committees C-1 on Coment vapeat end C- 9 Please help us to help you. Start vour Wednesday meetings 
0) late enough so that you can plan to arrive at the hotel on Wednes- 
day morning. et But even more —— never allow an unused 
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dards 


‘he Administr: eons ‘Sta andards is e empowered to pass 
yposed new tentatives and revisions of e xisting tentatives and stand- will not wives the pure heser's s orde ving a 


0 
offered between Annual Meetings of the Socie ty. On the date .. hitworth threads or any other kind. 
austenitic steels is changed to 
the requirements now covered in the 


Tentative “Methods Test- new Tentative A 414 (see imme diately Tentative Specification for Steel Forgings 


| “The li f f 
and Inspection of end above). The light gage structural grade 
Generator Steel Rotor Forgings (A of sheet formerly covered by Specifi 
57 T) (Approved Sept. 13, 1957) A has now been added to —In Table I “Chemical 


tion A 245. quirements,’ changes are made in mini- 
New Tentative.—This method, utilizing vanadium content for class 7 and 
“high- -frequency sound waves, is oe Tentative Specification for Carbon-Steel_ in Section 11 and Table III mechanical 

apply to turbine and generator steel Castings Suitable for Fusion Welding requirements are change “d for 


rotor forgings covered in the Specific ae High-Temperature Service (A 218 clawe 6 and 7. These are the result of 
_ tions for Carbon and Alloy Steel Forgings — = 65 T) (Approved Sept. 13, 1957) nendations by some = the m: jor 


for Turbine-Generator Rotors and Shafts 
Tentative Specification for Ferritic and | 
(A 292) and for Carbon and Alloy Steel Steel for High- produce 
Forgings for Turbine Rotors and Shafts Temperature Service (A 351- Standard Specification for 


mer as r 

(A 388) when turbine and generator — Castings for Pressure Containing Parts - 57) (Approved Sept. 13, 1957) a 


rotor forgings are to be inspected. for Low-Temperature Service 


Deve ‘lopment of the method grew out (A_ 352 55 T) (. Approved Sept. 1: Tentative Specification for ‘Seamless and 
BT). 


dise ussions within C ommittee A-l’s 
Task Group on Brittle Fracture whie h are 


intended to correct manufacturing pr: ac- 
tices or inspection procedures which may _ Pressure Containing Parts Suitable for 


have been responsible for the series of fail- High-Temperature Service (A 389 


are clarified and a new malay 4 is added, 
sts tions several years ago. T) (Approved Sept. 13, 1957) 


Specification A 350 is reverted to tenta- 


Standard Specification for Alloy- Stee! 
Tentative Specification for Castings for Pressure Containing Parts 


Seven-Wire Stress-Relieved Strand Suitable for High-Temperature Service Tentative Specification for Alloy Steel 


> 
(A 217-55) (Approved Sept. 13, 1957) Seamless Drum Forgings (A 336 - - 57 
(Approved Sept. 13, 19% 
New Tentative. —The great in fieations to Magnetic Particle Testing Revision. The ASME Boiler and Pres- 
_ use of prestressed concrete in construe- Methods (A 272) has been replaced by a ies sure Vessel Committee has recommended i 
4 tion has created a widely felt.need for an te ference to the » more definitive m: ugnetic revision to permit ordering of forgings of — 
AST M_ specific ation cove ring the stee 1 particle testing method (E 109). Also steel grades listed in Specifications for 7 
s cable used to prestress the conc ‘rete. a _ added is reference to the new Reference Seamless Alloy Steel Pipe (A 335) under 
Spring Wire for Zig-Zag Type and tions (§. 125 - 56 pecification a sile, he at treatment, and marking re- | 
is reverte:| to tentative status. quirements of A 335 shall apply except 


Square Formed Type and No-Sag Type tine hall ol 
Serine Units 417-57 T)\(Appr the orgings shall conform to the chemical 
‘Spring its (/ (Approvec Tentative ecification for Carbon Steel ‘requireme nts of A 335 only with respect to 


7 Axles for Cars and Tenders (A 21 ladle ans uly sis. On cheek analysis they 
New Tentative. —This, the second speci- (App soved Sept. 3, 1957) 
fie: ation produc ved by Subcommittee HI o f P ermissible 
— Committee A-1 which was organized in i check analysis are added and the differ- 
— 1956 to meet the demand for ASTM speci- ; f he d 
nee in require ments for the drop test of 
fications for cold-drawn spring wire, © Be axles 65 in. and under in length are elim- Carbon Steel Deep-Drawing Sheets, 
covers types for automobile seats and inated. Requirements arking are Special Killed for Miscellaneous Drawn 
backs and for furniture spring units. It also revised. Severely Formed Parts (A 365 
mechanical Specification for Alloy Steel 
Boling Material for High- Temperature : 
- 
"Tentative Specification for Hot-Rolled Service 193-56 T) (Approved Carbon Steel Sheets, Commerical Qual 


(A 366-53 T) (A proved Se 
Carbon-Steel Sheets, Commericial Qual- Sept. 13, 1957) ity PI 


195 ry: Revision.—Basic changes with respect 
added) is now included in these specifica to product sizes and tolerances that have 


New Tentative. This spec ific ation rep tions. The term ‘‘cold_ awn’? when aken pk we in the sheet steel industry are 2 


as an extension of the requirements applied to the austenitic steels is felt to 
forme ‘rly in Specification A 245 (see im- » ambiguous and misleading and 


mediately below) which has been spli hanged to re: ad “‘strs rain hardened. 


Tentative Specification for Heavy Gage Tentative Specifications for Alloy Steel Dipped Zinc-Coated (Galvanized) 

Structural Quality Flat Hot- Rolled Bolting Materials for Low Temperature J ‘Welded and Seamless Steel Pipe for 
Carbon Steel Sheets (A 245-52 T) Service 320-56 T) (Approved Uses (A 120 - 54) 


_ Revision. — —<This specifies ‘ation has been 
with British W hitworth Urea when 


ine — 
4 STEEL! 
— 
if 
— 
— 
ae — 
ahs 
— 
— 
"Revision and Reversion to Tentative. 
4 he new steel making process using an 


of 
oxygen nas the L D process in Fusion (Are) Welded Steel Plate Pipe for ready-mixe 

Europe) has become established in this (A 134) which, however, contains no in- : plasters for use over porous masonry bases. 
country. Several producers have asked — formation on the diffe ring material chars The tentative revision accordingly pro- 
that steel made by this process be in- | * acteristics al Ww rought i ron. vides for the deletion of this exception. — 


basic bessemer processes in these ELECTRICAL RESISTANCE PRODUCTS 


pipe specifications. The “basic 
oxygen process”’ has bee *n decided upon to AND CO NT MATERIA AL a pea 
cover the LD and related processes. Tentative Recommended Practice Ser Di- Tentative | re (D 
mensional Standards for Projection 439-56 T) (Approved Aug. 26, 1957) 


Standard Specification for Carbon and = Contacts (B 321-57 T) (Ap- Revision.— Current 


4 Alloy-Steel Forgings for Magnetic Re- ' proved Sept. 13, — ae: rs of regular and medium-price 


taining Rings for Turbine Generators ets = 
“a New Tentative.—This practice, of bene- gasolines are reviewed annually by Com-_ 


(A 288 = 55) Approved 8 Sept. 13, 1957) 
APP ‘fit to manufacturers and users in limiting mittee D-2’s Technical Committee A on 
Standard Specification for and number of dime ‘nsional combinations Gasoline. The 1956-57 winter survey 
: q Alloy Steel Forgings for Turbine Gener- — of this ty pe of contact, could reduce — ted in a change in Research Method 
ator Rotors and Shafts (A 292-55) prices, provide a better stock reserve, | Octane Numbers for Type A and Type B a 
fhe (Approved 8 Sept. 13, 1957) me and result in better celivery on orders. from ‘83 or to “84 or 93.” 


Standard Specification for iin and _ It will also aid designers in selection Of ie 
Alloy Steel Forgings for Turbine Gener- contact 4 NDUSTRIA Lw ATER 


Tentative Method of Test for Oxidation- 
(Approve od Sept. 13, Reduction Potential of Industrial Water 


“Tentative Specification for Carbon and "Tentative, Suen (D 1498-57 T) (Approved 
Alloy Steel Forgings for Turbine Rotors Clay Pipe (C 200-55 T) (Approved (1957) 


and (A 293-55 T) Sept. 13, 1957) New Tentative. _—This me 
Sept. ngineers have quested by industry, | is particularly valu- 


page a result of the general the provision which permitted the pipe able where oxidation or reduction are pe re 
trend of industry to specify lower an supplier to gain acceptance of his product _ tinent properties, as in chlorinated waters. 
phorus and sulfur in high-strength rotat- a n less than 20 per cent of the shipment —_ It does not deal with the manner in which — 
ing | parts, the maximum pe rmissible failed to meet the test requirements. This a the solutions are prepared, the theoretic a 
amounts of these elements is reduced from provision is eliminated; and full internal interpretation of the oxidation-reduction 
the present 0.50 to read 0.40 per cent in- _ diamete r pipe is provided for aren ss potential, or the establishment of a stand- y 
this group of specifications. A 288, A 292, ard oxidation-reduction potential for any 
and A 204 revert to tentative status. Tentative Specification for Extra Strength _ given system. It is applicable to all types 


Standard Specifications for Carbon Steel 1) (Approved Sept. 13, 1! 957) 

Approved Sept. 13, 1957) class I and unglazed pipe class Ti are Tentative Method of Test for Iron i in High 


Revision and Reversion to Tentative.- ae added, as well as provisions for full Water (D 1497 57 7) b= 


These changes are a result of the intention diame 
industry toe orrelate American Assn. of provide for the optimum pH of the test 
Railroads and ASTM specifications. Standard Specifications. for Standard» solution, and changes have been made in 


Strength Ceramic Glazed Clay the reagents and test procedure to improve 
Tentative for Carbon — Pipe (C 261-54 T) Sey 


13, 195 the precision of the me thod. 


- Provisions for ceramic glazed class I and _ 
fication for Iron and Steel Chain was re- F META 


pipe class II are added. Elim-— 
written in 1956 to cover only wrought inated is provision which per- Tentative Methods fo for Chemical 
iron chain and this new specification now _ ; 


_ mitted the pipe supplier to gain accept-— of Steel, Cast Iron, Open-Hearth Iron, 
_ covers the steel chain formerly purchased ance of his product when less than 20 pe re 3 and Wrought Iron (E 30- = T) (Ap- 
under the old Specification cent of the shipment failed to meet the proved Aug. 26, 
Tentative Specification for Carbon Steel Revision. —C ommittee E-3, in 
Sheets of Flange and Firebox Qualities an expressed need, has added a 
(A 414-57. iT) (Approved Se pt. Strength Clay Sewer Pipe (C cedure for determination of cobalt in stain- 
(Approved Sept. 13 » 1957) bah steel by the photometric nitroso- R- 
Boiler and Pressure Vessel Com- Standard Specifications for Standard 
mittee, this specification cove ‘rs three Strength Perforated Clay ‘Pipe 
grades of flange and three grades of fire- —2il- = A \pproved Sept. 13, — 
box steels. Revision and Reversion to Tentative.— 
The provisions which pe rmitted the manu-— 


WROUGHT IRON facturer to have his pipe accepted when 
VROUGHT IRON less than 20 per cent of a shipment failed 


_ Tentative Specification for Electric-Fusion to meet require ments, have been 
(Are) Welded Wrought Iron Plate Pipe = changed in both specifications to eliminate 
tas (A 419-57 T) (Approved Sept. 13, — acceptance of a shipment, part of which — ry “* the Soci ie ty ha: 
New Tentative. —F or some time Com- 
a hese include the adoption of revisions 
mittee A-2 has been aware of the need for G y PS U Mw ae a 
an ASTM spec ification covering this mate- of 96 existing standards, and adoption 
which is produced by a of ‘Specifications for Gypsum Plasters (Cas standard of 63 tentatives. These 
nae fabricators. Wrought iron pipe was and 28 = 55) (Approved Aug. 26, 1957) actions will all be reflected in the 1957 
is being produced under the applicable Tentative Revision.—Committee C-11 Supplements the 1955 of 
portions of Specifications for Electric- has found that there is no nee? to exclude ‘Stands irds now in pre paration. . 
16 ASTM BULLETIN: 


Revision. —This “method is rev 
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Notes 
ACR Notes_ 


‘by WALTER J. SMITH! 
N THE accomplishment of. mously on occasion, so nonetheless effe ctively) that the 
=... search assignments, there is a proper “5 portant that it can determine the dif- arts and manual skills are only for those — 
balance of effort between the library and fe ‘rence between success or failure. who intend to enter the trades. If they 
~ desk on the one hand and the labora- 
> “4 ient civilizations some notion that any- 


could only appreciate how niuch these 

on the other. —Howeve r, the ulti- skills acquired in youth can enh: ance and 

findings or advances are usual ally to manual labor i is enric any man’s th 

and finally the product of the labora- 
‘Here the accumulation of knowl- 


edge, understanding, and experience of 


the past must be brought to bear in the ac mic were His. wade and compe tence to 
experiment which is expected to yield torically, the learned professions have Vise, improvise, and create the many 
new inform: ation or demonstrate a been the ‘lergy, law and medicine. special aids and appliances that keep 
theory. The great import: ince of labo-— With the possible e xception of medicine, | work program moving smoothly ahead. 
_-Tatory work is seldom denied, but there learning had no use for any associated ; a a glass tube snaps, it is promptly 
is an attitude, shared by many in the manual skills. is understandable ‘mended; _ if a wire connection breaks, it 
- technical and scientific professions, that — then w hy a sharp distinction was drawn is quic kly resolde ‘red; and if a meter mis-— 
manual skill is not particularly impor- between those who lived by their knowl-_ aves it is soon corrected. ‘This 
tant in research and that intellectual mee and those who labored by hand. - what one should expect. Yet there are | 
ability alone is sufficient to design and a rhaps" it was only hums an for the  — laboratories (and of a repute) in 


We seem to have inherited from an 


- consummate a costly experiment. This cated to feel superior and to pass aad — h even a small accident can mean | 
= attitude could easily lead to impairment a slong in thei ir w ritings! hours or days of lost — 


an entire research project. Many of However, it is not so understand: here those who argue that good 
us know otherwise—that the manual technici ians, av: ailable at moderate cost, | 


Kill of th this technological era, why so many 
skill of the researcher can > ide an do all necessary mec hanica worl 
= homes and schools still foster the idea 


Chemical engineer, Arthur D. Little, Ine. (merely ation perhaps, but and make 


‘is 
Plastics Group Tackles Radiation Problems sion into the new exper rime nti al are a, 


— however, there is no substitute for the 


comple te professional man. - Ape 
— Of course, we know that many ‘bril- 
liant and creative people never learn to - 

with tools. Ofte n ‘re is ne ither 


, and the y form a group out- 
We believe there i is ht to be gained | 
by encouraging all young people to <a 
velop not only intellectual but also man- — 
ual skills. If this is done, those who 
finally enter the creative professions w il 
profit by their added powers accom- 
: plishme nt. Moreover, they 


» > 
among those fortunate people who, in 


: the knowledge of their stre agi, face 
_ The standardization of exposure methods for determining effects of nuclear and high- ua life w ith grea ater confidence. _ 
energy radiation on plastics and electrical insulation is the problem assigned to the hal ~ Seg - 
pictured here, which met at the Naval Air Material Center in Philadelphia on September — = ~~ : 
- 3 Progress toward developing standard procedures was reported and it is expected ‘Society of Rheclosy 1957 Annual 7 
Ss that following another meeting late in October the group will have a draft ready to present ~~ oa el 
Joint Subcommittee II on Radiation Effects of ASTM Committees D-9 on Electrical — TH So Rhe 
Insulating Materials and D-20 on Plastics, when they meet in November at Virginia old ity 1 ogy 
Beach. Standing, left to right are Seymour Dondes, Rensselaer Polytechnic Institute ‘= will hold its 195 57 Annual Mee ting 4 
_ Robert McFedries, Dow Chemical Co.; M. Oulten, Army Signal Supply Agency; Charles _— Princeton, J., Nove mber r 4 — ; 
A. Cassola, oe oy Center; “William W. Parkinson, Oak Ridge National 
Laboratory; and Donald Metz, Brookhaven National Laboratory. ” Seated, left to right, _ oy 
_are George E. Rugger, Picatinny Arsenal; Oscar Sisman (Chairman), Oak Ridge Textile Research Institute. 
_ Laboratory; J. Hartley Bowen, Jr., and Eleanor Th. Vadala, Naval Air Material Center; sits An important feature of the mi meeting — 
and John F. Kirchner, Battelle will be the award of the Society’s Bing-— 
Also meeting on the same day, but not shown, is the Task Group on Gamma Dosimetry — ham Medal on the evenin Nov 
the chairmanship of J. Hartley Bowen Jr. a large number of possible methods M.Z 
for measuring gamma ray dosage Mr. Bowen’s group has selected two for standardiza- = 4 
tion. One method depends on gamma- photon | oxidation of ferrous sulphate and the sa important work in the viscoe ‘lastic be- 
other on the decomposition of nitrous oxide. 
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OCTOBER 1957 
sions nal work to one or more 


s. Students particularly are urged 
to submit entries relating to their work 7 


NO. 225 


-microgr: uphy. Ac iditional applications 


‘ 
NINETEEN SIXTEEN Society Head- 
RACE STREET — ‘ “Sa Members of the committee are Chair- 


"PHILADELPHIA 3, PENNA. an E. F. Walsh, The N 
lectric Co.; R. W. Chadbourn; 


. Dahlstrom, U. 8. Steel Corp.; 

Br R. Norton, ‘Watertown Arsenal; 

_$. R. O’Dette, Alsop E ngineering Corp.; 


A. Pratt, of Maine; and 


4 Pose Problems o on in Composite site Material DISTRICT 


LASTIC FILMS, ‘metal foils, tures. It is felt that of the three type “Atomic Power Plant Described at 


and various combinations materials the composite materials will York 


rials are used to prevent the passage 3. Barrier Applications.—This type 
0 


of these materials are included in a group | othe the most attention with respect = gy ’ 


known as flexible barriers. These ma- to the development of standards. | he ‘Yor k Distriet 
\7-58 season with a mee ing on the 


of moisture, gases, odors, and other ele- of material is tentatively defined as flexi-- ful of atom. 
me nts from one location to another. le in final = an audience of over 220 heard G 
Milne, mechanical engineer of Consoli- 
Edison Co., describe the com- 
-oint Nuclear Powe 
pany’s Indian Point Nuc ower 
ible Darvier ma- 4 applic ations. ant. ast t President I Beard, 
The proposed scope of the new com- 
mittee ‘is follow described it as “one of the most obje 
« 
The. nt of de finitions of terms, power plant engineering design prob 


ee - methods of tests and specifications for _ le ms and costs that I have ever heard.” 
‘ 
ollowing conse rable preliminar ry in- flexible barriers, including basie and com- meeting’s co-sponsor was the New 


~ vestigation by the ASTM Staff, a on 8 als and the li 
posite materials and their apple ations, and 
ference was held on May 28 of this year the promotion of research in this field. ork 
nded by a very sizable and re pre- Standards covered by other committees M; i 
se ntative group of those interested in shall ie used when applic able. x fia a me r. Milne diseussed in some detai 
this field. The conference resulted in a the design factors of the pi: ant now under > 
lans are being for the prompt construction at Buchanan, N. ¥. He 
wholehearted endorsement for work to t f tl tte 
be started in ASTM toward the de- organiza ion of the new commi paid particular attention to the mate- 
velopment of standards. A Steering which will probably be in the “F” ’group rials that are being used in the con- 
blis al committees, being struct tion. of the plant a id which are 
Committee was established at the time the use category. The Steering Com- 


ry to handle atomic 
of the dr: ge mittee will be interested in developing elements. He also covered the han 
scope and org anization 0 Ser - balanced membership which will be as dling of superheated steam and its use 
technical committee. On September 17 ~ completely re presentative as possible of to produce electricity. The first gener- 
ae prior pene: the the industry, both in consumer and pol ating unit will be capable of producing 
formation of a new technical commit- queer members. Any individu: al or or- 75,000 kw when goes 


tee, appointing J. Cowan, _ the ganiz ution w hich may have an interest. operation. 


National Flexible Packaging Assn., 
in this ne w activ ity is encourag' t 


‘Phe flexible barrier materials field h: contact ASTM Headquarte Featurea at St. Louis. 


been classified into three categories, as The St. Louis | District, ‘t, meeting 


follows: Prepare | Now for jointly. with the American Welding 


Basic Materials.—T ‘his type of Society and the Engineers’ Club St. 


material is tentatively defined as fle xible Photographic c Exhibit Auis, on Thursday, October 10, heard 


homogene ous barrier material. In- a “Discussion and Jemonstration in 
7 cluded | in this type would be suc h ma- Re Tae P hotographic E x the Use of Radiogr: uphy as Applied to — 
terials as metals, plastics, paper, hibit has been one of the outs standing fea- Weldments,”’ by Trowbridge, 

tiv es, and cellulosic materials (ine luding held every other year in conjunction Laboratories, and K. M. Boekamp, 
ce lloph: with the Exhibit of Testing and Scien- technical director of the Radiographic 
Combined or C omposite Ma- ¢ tific Apparatus and Laboratory Supplies. Department of that _company. a ‘hey = 
—This type of material is define ed F. Walsh, Ch: airmi an of the Exhibit demon ated ati of 
as of two or | whic +h will be held at the Annual Meet- n 1 
ing in Boston, June 22-28, urges every- 
one use of in con- 


tuminous, porce Jain, coal-tar deriv tures of ASTM Annual Meetings. It is director of the St. Louis Testing 
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Avail- 


pee to World 


OMMITTEE 
mber meeting in New Y ork 
a significant milestone in 
of cellulose an: alysis. ight 
refully pi ared purifie d ce elluloses 
esenting subst: antially the entire 
range of commercial production are now 
available. They will be useful to labo- 
~ ratories throughout the world that are 
interested i in the various American com- 
mittees concerned with stands wdiantion 
cellulose methods of analysis. 
_ The eight samples were prepared and 
~ stored with the cooperation of the sup- 
plie rs by Karen Wilson, chairman of the 
Analyses, and E. E, Hembree, chairman 
of & on Alkali Solubil- 
Tests of both AST M C ommittee 
3 and ICCA. 
Cotton linters, acetate grade (Buck 
Acetate grade sulfite pulp ( (Rayonier’s 


rehydroly zed ate tire” cor pu 


(Buckeye Type V-5) 
R: ayon grade sulfite (Riordan 


5. Cellophane g 
Paper pulp, regular grade (Swedish 
a Paper pulp, greaseproof grade (Swed- 
Greaseproof sulfite (Swedish 
a These standard samples will permit 
studies of new methods or ne W ap- 
proaches to old methods using identical 
samples of cellulose. The resulting 
fund of ¢ omparable data will become — 
increasingly valuable and permit statis- 
tical evaluation. 
a Inquiries concerning aliquots of these ie 
samples shoul be addressed to E. EL 
He mbree, Buck eye C ‘ellulose Co Dp. 
ac -kson Ave + Me mphis_ 1, 
Tenn. Europe an inquiries should be 
_ addre ssed to Miss Karen Wilson, chair- 
man, International Committee on Ce ‘u- 
lose Analysis, Uddeholm Aktiebol: ag 


Skoghallsverken, Skoghall, Sweden. 


A method for spar: of ce 
lose samples prior to degree of poly- 
merization determinations is being sub- 
mitted to subcommittee letter ballot. 


= 


Assn. 


Nat. 


"Schedule: of | ASTM Meetings: 
ib 
‘This gives s the latest information available at AST M Senigiaies: Direct mail 
notices of all district and committee meetings customarily distributed by the — 
= nee ation of mee tings. This s schedule does not attempt to list all meetings of 

on-the-Mountain) 

31-Nov. Committee D-14 on Adhesives Philadelphia, Pa. (Shera- 

F-1 on for Semi- Skytop, Pa. (Skytop 
} conductor Devices Lodge) 

AIChE, NACE, ASCE) Houston) 

Ohio Valley District (joint with ACS and Columbus, Ohio (Lin- 
Detroit District Detroit, Mich. (Eng. 

Northern District with Power San Francisco, 
Engrs.) 
Committee E-11 on Quality Control! of Materials Philadelphia, Pa. (So- 
Southeast District Ga., 
District aleigh, N. 
Committee C-1 on Cement de las 
ASTM. ASME Committee on Effect” the New York, 
Properties of Metals 
Detroit, Mich. 
Committee C-9 on Concrete and Concrete Aggregates 
Mex. (Hotel Ruiz Ga- 
. $13 i” Committee D-18 on Soils for Engineering Purposes Mexico «City, Mex, 
Orleans, La 
Jung) 


_ officers of the respective groups should be the final source of information on dates 
“Suffern, N. Y. (Motel- 
ton Hotel) 
Southwest Disirict (joint with Texas ‘Soc. Prof. Eners., ACS, ~ Houston, Tex. (Univ. of 
Committee D-15 on Antireezes Philadelphia, Pa. (Shera- 
(Slovenian Hall) 
Committee D-9 on Electri rical Insulating Materials Va. 
New Orleans, La. 
20 Committee D-20 on Plastics Virginia Beach, Va 
Point, Ga. 
ASTM-SAE Committee on Automotive 4 
Fortin de las Flores, 
Dec. 5-6 Committee on Metal Powders and Metal Powder Products Chicago, (Drake 
ry (Univ. of Mexico) he 
iJ 
Calif. 


(Rodger Young Audit.) 


Committee D-19 on Industrial Water 
San Francisco, Calif. 


(Engineers Club) 
St. Louis, Mo. (Hotel 
er) 


test t program, T he three 
methods are: The Tentative Method of 
“3 est for Pentosans in Cellulose (Aniline 
Acetate Colorimetric Method) (D 1438 
The precleaning of cellulose samples -—56T); Pentosans in Pulp (TAPPI 
prior to fractionation is essential for re- -T223 m-48); and The Determination of 
polymolecularity data. Mue h of Pentosan Content of Rayon P | (Or- an 
e present published dats a is inac cinol Method) (Swedish CCA- 24). 


COMMITTEE WEEK 


- The committee also reported on new 
techniques of paper partition chroma- 
tography for the isolation and identifica-— 


due to overlooking this pretrea at- eighty definitions of terms used 
in the cellulose field are being prepared. 
— Rel: itive merits of three methods for 


ment. 


‘orrespondence with research workers 


the determination of pentosans is cur- throughout the world is being conduc eal 


rently under study in an interlaboratory 


to establish validity of these terms. 


cent of our mem 


have sent in t 
nec cards the 1950 Bosk 


These ave 
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brochure of all chromatographic 
~ Samples are being sent out for inter- 
mination, — difficulty has | been 


of the sugars in cellulosic materials. 
methods has been cire ulat ited to commit- — 
tee members for study 
laboratory collaborative testing of the 
Karl Fische me tthod for moisture de- 
Some re du 
experie need rtain extraction 
solvents. 
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our omm it see | Officers 


sutive dive ter, Gre 


Tron Re seare Inst. 


oope r- 


> B-9 on Metal Metal Powder — 


>» 
roducts 


‘tions al Ha 


his 


rime tee hnical service, 


The Quaker Oats 


cretary—R. A. Clark, 
‘manager, foundry serv- = 


oy 


re it to the attention of the Ae TO 


— 


new series—to better BULLE "TIN 
the men w whose is to o direct the 


hief , process metal- 

= resea rch, Battelle 


Symposium on 
Temperature StrainGages 

Structures I i of the Naval Air 

Material Center in Philadelphia, Pa., 
~ will hold a symposium on high-tempera- | 


ture strain gages at the Center on De- 
cember4and5,1957. 


Tents itive plans call for the sii i- 
tion of papers both mornings; 
of the Laboratory’s testing facilities 
he first after ‘noon; and a 
sion of the material pr sented in the 
technical papers is schedule nm the 
Structures Labora- a= 
tory is currently engaged on research in 
‘elevated temperatures, and because all 
available strain gages have been found > 
inadequate in the temperature range up 
_ 1600 F, has undertaken development 
~ work in strain measurement at these 
high temperatures. Since many other 


panel discus 


Government and industrial laboratories 


are concerned with the same problem, 
it is hoped that the symposium will pro- 
‘vide a useful exchange of ideas and help — 
to prevent a duplic ation of effort in thi ‘ 
imports 
While for for the al p 
gram is well advance ced, anyone who feels 
he has a paper that would | represent a 
substantial contribution is invited 


nautical Structures Laboratory. Others 
who wish to attend the “symposium — 
should also to the Laboratory. 


a tour 


4 


‘| — Thomas, chief chemist, 
— 


Ns rvs contribution erly proportioned aggregates suspended 
the Society 's project “Challenges in i in sufficient quantity of paste 
by the Administrative Committee on 
a Research and each of the technical contact. With mnie contact or ex- 
_ committees of the Society, Committee cessive partic le interference, concrete — 
C-1 on Cement has prepared a group becomes “harsh” and nard to handle. Reporta of AS” rM Com- 
of eight problems in the cement field. Purposefully ined air plastic mittee E-1,° Subcommittee 9 on Rheo-— 
_ Problems contributed by the tech- cement mortar by reducing or elimin: a lege Properties, will also be perti- 
nical committees are published po particle interference (the ‘ flexible nent and helpful. er i , 
to time in the and ball bearing” effect) but stiffens 
at intervals collec ted and published paste. universally beanewered: 
under the title Challenges in ‘Materials pplicable method of test for plasticity 
Research. Wide in this col cement aste should probably hat and equipment 
lo pus be used to measure the properties 


he 
to all who _, However, since it is the character one method of test. 
them The ation w the paste, and not the mortar, which is enough or will more be required to 


ast revised in August 1954, and the to be mee asured, + he quantity of paste measure the properties of workability, en 
most recent published committee con- | used in the test mortar should be oes slasticity, et Bt ‘ 
in October  suffic ‘ient to eliminate completely all 
1956 BULLETIN from ‘Committees B-9 sand particle interference effects. Also, Workability « of Masonry | Cements 
= Metal Powders and Metal Powder — ve the sand used should be properly graded ee Contributed by Committee C. 1 on Cement me 
Products and E-12 on Appearance. in order to reduce e~ment paste content Problem: 
It is hoped that the publication of a... a minimum consistent with cement ‘= Progress on the e development of a an 
these problems will stimulate contri- paste—sand ratios in rete. adequate specification covering 
butions of problems from other com- viously, too, the sand grains should be — __ property of workability or plasticity of 
new or rounded = to masonry cements (when used as mor-— 
up-to-date statements o uch minimize the effect of particle shape 
uppeared before. 1 surf: sharacterist lasti icit bas been psy 
ap} and surface characteristic ies on plasticity stopped by the failure to develop. 
Following are statements of the water requirement. mechanic: al equipment or specialized 
eight problems on cement presented in a From this, it appears that the problem instruments that can be used to judge 
bend form Tecommended by the Admin- is to evolve test to measure the the relative workability of 
elusive handling properties of a standard cement mortars. present-day 
al inform: ation | ms ay ‘mortar containing the cement in ques- studies, ability and plas- 
from W, S. Weaver, Canada 1 Cement tion. But in order to measure such ticity. frequently used interchange 
by Co., Ltd., Phillips Square, Montreal 2 _ property of cement paste or mortar, it e. ably. However, some investigators con- 


Q. ‘anada. be properly defined. Actually, plasticity to be one of four 


sit’ seems to be ‘the present consensus 
rl inclu ‘luded in’ workal ability 
Plasticity of ( Cement be that more than one factor is inv ie 


P n t knowled e: 
“Contributed by by Committee C-1 on Cement in the measurement of workability t sta of ht 
Problem: ig that all these factors will have to be hough research has been carried 
determined separately to get a compos- out to develop apparatus to measure 
_ Mud lone over | ‘ite picture of the contribution of a the work done when mortar is de formed, — 


a “given cement to workability con- problem i olves 
velop a a test. whic w measure the “adhesiveness” stickiness” of 


the ease of handling, placing, reworking : nal the mortar and other properties, in 
relocating and, finally, consolidating Pre sent state to a measurement of the 
concrete without segregation or honey- 2% a ease of movement or placement of the 
combing. The quantity and character Many Ww orkability factors: have mortar. Most effort and ‘progress on 
of the cement paste constituent are ‘mentioned and studied by prev ious this problem has been directed tow: sor 
important factors in concrete pl: investigators, as follows: plasticity, the measurement of the stress required 
ability. It is the responsibility ‘of the = orkability, placeability, fluidity or wet- to move or deform mortar, = 
¥ Working Committee on Bleeding, Plas- ness, mobility, fatness, stickiness :_ ae The present specific ation for Masonry 


if possible, to devise a method of test mation or plastic limit or deformability, tention” or “Flow after Suction” test 


ticity, and Workability to define and, cohesiveness, capacity for plastic defor- Cement C 91 includes a “Water e 


for those properties of cement paste shear resistance, yield point, harshness, - but this n measurement is considered to = 
cae hich control concrete placeability and segregation tendency, etc. F inishability, related to workability and not a direct 
workability. or the ease with which a concrete measurement of workability. The pres- 
as A workable and placeable concrete face can be finished, is also sometimes e of _know ledge on the work- noel 
is one consisting of well-graded, prop- considered a wo workability factor, while ‘lity of 'y cement mortars 
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as now specified in TM 


Method Cc 109 using 2-in. cubes. 
though the weight of evidence accu- 
mulated through the years caused 
Federal Government to drop the ten- 
sion test in favor of the compression 
test in all specifications for hydraulic 
cements and the ASTM to drop the 
tension test in its specifications C 175 
for air-entraining portland cement and 
C 91 for masonry cement, the tensi 
test remains the preferred test ‘in 
“ease of spread” of morta ‘is usually” fie ation C 150 for portland cement. 


— Recognizing that the solution to the 

_ basic problem may not lie in either 


absorptive surface a mechanical 
P - the “briquet’”’ tension test or the 


> > s 
wo the -“eube” compression test, the Working 
Committee on Strength hes developed 


Inasmuch as. the relation of 
test and a modification of the com- 


properties in different mortars is 
pression test which uses portions of 


necessarily constant, it may be ¢ - 
hecessarily constant, it may be desir- beams as test specimens. These two 


ible to develop several different ins tru- 


rement of 


i” Questions that need to be answered: 


the properties which the mason 
aoe specifies as (a) ease of spread, (6) cO- 
hesiveness, , (ce) stickiness, and (d) body, | 
be measured by mechanic 
would be desirable to make these 
measurements while the mortar 
under suction, comparable 
produced | by the mas 


is 


“ments in order to evaluate fully 


workability or plastic ity of a mortar. 


tive methods to permit further study. | 


() Paul S. Roller, “Theory and Measure- 


of 
ment of Plasticity and Workability of ly 
Mortars,’’ Proceedings, Am. Soc. Test-  & gaining potential of hydraulic 
Mats., Vol. 12, p. 750 (1942), when in “field” mortars con- 
) F. O. Anderegg, ‘‘Practics é Methods _cretes? 


for sting Masonry Mortar Ce- | 


om Rock Products, June 4, 1932. 
k (1) J. 


_m 1e 
ceedings, Am. Soe. 


. Wilsnack, ‘‘ Appar: itus for Quic 
a Vol. 30, Part IT, p. 598 (1930). ae. 


sonry Cement Mortar,’’ Rock P 
2) AST M C ommittee C-1 on Cement, 
orking Committe on Strength, 


54, PP. 114-117, Oct. 
Evaluation of Cement Strength 
G. L. Lindsay, Chairman, ‘‘Report of 
Cooperative Tests on C omparative 


Relationships to Concrete 
telationships of Tensile Compressive 


and Flexural Strength ‘of Mortar to 
h of Concre Proceedings, 
Am. Soe. Testing Mats., Vol. 49, 
p. 263(1949), 
) T. M. Whiteside, “A Study of the 
Flexural and Tensile 
= Strengths of Ottawa Sand Mortars 
a their Relation to the Flexural and 
om e Strengths of Concrete,’ 
report of the Portland 
ment Assn. to the Working Commit- 
e on Strength of ASTM C ‘ommittee 
C-1 on Cement, April 


R. Dwyer and P. H. Bates, “The 


mens and Conerete Specimens,’’ Pro-— 


* To develop test sett which will 
_ measure the rate and degree of strength 


prediction of the rate and degree of 
structural strength development in | 
such mortars and in cone : 
“field” conditi ions. 


The resistance to ti tensile of a 
briquet having a 1-in. cross-section 
_ the waist has been the classic mode of 
cataloging the strength-developing char- (4) M. A. Swayze, “The T esting of Ce- 

acteristics of hydraulic cement. This fee Strength, ASTM 
test is covered in ASTM Method C 190. x ~ BuLietin No. 209, Oct. 1955, p. 27. 

early as 1904, it was recognized that Giitica 
this tension test not adequate. Sulfate Resistance 

American: Society of Civil Engineers, Contributed by Committee C-1 
the ASTM, and the Federal Committee Problem: 
on Specifications for Cement, assigned to 


‘The disintegration of jos crete from 

ASTM Committee C-1 the project of contact with alkaline sulfate is a prob- 
developing an adequate test for strength. lem of long standing in many localities. 
The report of this study concluded in = problem has been studied by many 
favor of a compressive strength test. _— investig: itors during the past 60 years. 
Similar findings by later investigators § The chemistry of the reactions is con- 
led to the compressive strength test sequently well understood. Further 
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problem of sulfate is 


“4 methods have been accepted as tenta- 


Cements Developed by Mortar Spe 


Testing "Mats. of cements and wouk 


References» 


information is required relative to the 
characteristics of cements and con- 
eretes that will provide resistance arr 


the alkaline sulfe ites. 


esent state of knowledge: 


recognized in the ASTM Specifications — 
for Portland Cement (C 150) and for 7 
Air-E ntraining Portland Cements (Cc 
175). In these specific ations the sul- 
fate-resist: ant cements are defined in 
of chemical limits itions. 
mical limitations in the current 
specifications appear to be adequate — 
for the selection of portland cements 
that will produce concrete having = 
high resistance to sulfate waters. 
Good quality cone retes made with 
‘sulfate-resistant portland cements have 
given excellent performance under ad- 
verse conditions of alkaline sulfate ex- 
posure. However, such chemical limi- 
tations are not applic able to hydr: aulic 
- cements other than portland cements, 
and they do not make allowance for 
new or improv ed cement manufac 


procedures that may 


unt cements. 


~ perform: ance test for the poten 

sulfate resistance of cements and ap 
plicable to all classes” 
cements would be desirah le. Such ¢ 
test would provide a more tote 
‘y procedure for the selection and testing 
1 provide a means 
for research that might well lead to the © 
dev elopment of cements of even greater 
sulfate resistance than those now avail- 


D. G. Mill 
H. Chen, 


Manson uni 
“Bibliography on Sul-— 
’ fate Resistance of Portland Cements, 

Coneretes and Mortars,’’ Paper No. 
708, Miscellaneous Journal Series, 
niversity of Minnesota. 

(2) F. R. MeMillan, T. E. Stanton, I. Ls. 
Tyler and W. C. H: ansen, “Long-Time | 
Study of Cement Perform: ance in 
Sulfate | Soils,’ Special Publication, 
Am. Concrete Inst., Bulletin No. 30, 
Research L aboratories of the I -ortls and 
‘ement Assn. (1949), 
“Report of the Working Committee 
on Sulfate Resistance,’’ Appendix IT, 
Report of Committee C-1, Proceed- 
ings, Am. Soc. Testing Mats., Vol. 46, 


ate ‘Re ine -ortl: and 
’ Appendix, Moport of Com- 
mittee c -1, Proceedings, Am. Soc. 
i Testing M ats., Vol. 52, p. 250 (1952). 
(5) “A Performance Test for the Peten 

tial Sulfate Resistance of Portland 


,’ ASTM Committee Re 


Working Committee on Sulfate Re- 


sistance, ASTM 212, 
October 1957 
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“Specification Limits SO; 


Content of Portland * to make it a practic al test for deline- Ww ithin +0. 10 g per liter. 


Contributed by Committee C-1 on ‘hitler’ ating both minimum and maximum a 2. In lieu of above, a new type of 


tk 
Problem: nits on SO;. Consequently in 1955, test should be devised to indicate when 


‘Committee C-1 returned to the use of cement contains the optimum amount 
Specific ations for portland cement 


arbitrary maximum chemical limits for of gypsum. 
1ave, in the past, maintained maximum SO; in cement. Refe rence should a: 
limits on the amount of sulfuric anhy- 


made t to ASTM Specific: References 
(SOs) in cement. This has been, and C175. 


(1) W. Lerch, “The of Gy psum 
determined by chemical analysis made presently written, the te on the Hydration and Properties of 
upon the cement. _ The maximum limit x 


= refinement so that its results are more Portland-Cement Paste,’’ Proceedings, — 
J 3 has been felt necessary to guard against | ; reproducible, before it could be used in <o ay Am. Soe. Testing Mats., Vol. 46, p. 
expansions which develop in hydrated Specifications to insist that some proper 1252 (1946), 
land H. S. Meissner et al., “The Ovti 
portland cement pastes subjec ted to minimum amount of gypsum be used in (2) 
storage in moist conditions when the ‘cement as well to that the C ontent of Portland 
; SO; content of the cement is abnormall ement,’ 
high. Researches have shown | exceed October, 19 50, 39. 
constane are 1 ee 
ided is well established that an opt C 265 T, 1955 Book of ASTM Stat 
psum is added to cement in an amount of gypsum is desirable in ce- ards, Part 
timum amount. The optimum amount This amount differ- ) W. C. Hansen, The Properties of 
for many cements has been found to be at tee ¥ Gypsum and the Role of Calcium Sul- 
higher than permitted in the past by ierefore, 


li fate in Portland Cement,’’ ASTM 
the maximum allows ible amount of. ar vitrary imits upon the Portland Coment” AST 


SO3, and also many cases much SO; found in cement by chemical, 
sis (w i men 
; ical limitations upon SOs, therefore, ow) often prevent use of the prope 


r Contributed by ¢ C- on 
amount of gypsum. xcessive amounts 
were abandoned in AST M Specific ns 
5 


Portland Cement, 150 and C gypsum do contribute to latent ex re eatedly arisen 
and a performance ty pe of test. ansion of mortar under moist curing the eff 

tuted which, its Ww would be but, as the ? fi ‘d 
the optimum an “amount which is excessive is related to abi 
optimum amount, fixed limits on SO; 

content of cement are technically un- concrete. The initial temperature 

Calcium Sulfate i in Hydrated Portland __Gypsum controls the early hydra ation 


 presenes of caleinum sulfate in ch amount, regulates the rate at considerably by temperature of 


ake sed fact Ce- 
_ cement used in its manufac ure. Ce- 
cement mortar after it has hardened which the early hydration proceeds. 7 bulk sl has f ly 
‘The gypsum reac ts with hydrating Ment in bulk shipments has frequently 
in the moist room for 24 hr. The t ‘yr arrived | ‘at the job at temperatures in 
amount of found by al ricalcium aluminate and, when presen 9 ‘Such ant hs 
in the proper amount, this reaction is exe ess of 200 F. Such hot cement has 
an alysis to be present in a water ex- J iven rise | to speculations ov 
completed i in about 24 hr of normal hy- ‘gi P 
tract of pulverized mortar in cates complet If the gypsum is exhausted quality of the resulting concrete and the 
the extent to which the gypsum has te lit ht. 
ae. he prior to this time, or if present in suggestion that concrete quality ent at 
reacted in the hydration process. It be i 1 if the d 
amounts which prolong this reaction improved if the cement were cooled 
: has been found that, when a cement | d fs llowed 
period, the hydration reactions are uring its manufacture or allowed to 
contains an optimum amount of gypsum 5 


the calcium sulfate will have reacted evi idently not best con and to 


state of knowledge 
In past years, prior to the develop-— 
- ment of autoclave tests to detect latent — 
* unsoundness of poorly burned cements, 
it was customary to season cement for 
period before offering it to the 
trade. This cured it of much of its 
x expansive tendencies. Even today, « ce- 


advantage. 
completely with the cement at the 
S 
end of 24 hr of normal hydration; __ The presenc of in the 
solution saturated with calcium hy- = from after it 
droxide and | calcium sulfoaluminate, cured 24 hr icates gy 
and devoid of gypsum, has an So, excess of the optimum quantity. 
a content of less than 0.01 g per liter 2 Method C 265 has not. been entirely — 
Therefor re, if excessive quantities of  satisfs utory, however, since consistent 
gypsum ‘are interground — results have not been obtained by 
cement, unreacted gypsum will he ins - rent laboratories working with wed which te autoclave 
dicated by a greater presence of SO, in sample. It appears that slight 


expansion test will frequently pass the 
the water extract. It has also been al test if it is repeated at a later date, BA. 
= 
proposed that the extraction test, per- © "le mortar and during its curing — provided that the expansion is due to 


ac formed at a time slightly in advance of _ materially affect the rate of reaction - the presence of free lime rather than 
24 hr, could be used to indicate whether a of gypsum with cement so that apie excess magnesia. Aging of cement, 
insufficient gypsum for optimum results secured the end therefore, be considered to be 
sults has been used. At “this earlier oe of 24 hr. However, the vesults are beneficial if it is not exposed to moisture 
period it would be desired to show some —-&¢curate enough that test errors —> or the elements during the seasoning — 


= in the extract. ret Bypsum as to cause latent expat False set has been frequently ob- 


= arcecomere. = = served with cement whie his delivered to 
sal ace ince, x but, unfortu- Questions that need to be answered: job at 


nately, Method C 265 has not proved to A The test method and tec 
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“cement on its” workability in concrete. 
Determine the effect of age of 


Evaluatidn and 
Pozzolanic Mechanism 


of  Pozzqlenic Action 


Contributed by Committee C-1 on Cement 


ably 
of the year. This has been Sg 
related to the initis al temperature of 
the concrete. However, speculation 
directa some suspicion tow: ard the use of There re is no integrated 
hot cement which is more prevalent authentic technical information on the 
during warm w ave properties of pozzolanic materials, alone” 


ement which is stored in sealed or in blends with other cements. There 


containers is slated to show greater is a need for such information = onl 7 
__ fineness as determined by sieves —— __ Likewise, a more complete explanation 


aging. On the contrary, poazolanic action is desirable. 


_ The Babylonians and Romans used 
pozzolanie cements in their construc 


Present state e of knowledge : a 
ments, decreases. It is also established — 
_ that some cements which have aged i in 
sealed storage produce more workable tion projects. Some of these struc- 
concrete than when first used. F reez-_ tures. still science was 
ing and thawing tests conducted on Jost for many centuries. In recent 
s concretes made from the same cement, years, because of special properties ob- 
after different periods of aging, indi- tained through their use, interest has 
cate that up to eight months, more been renewed in the tec hnology of 
durable concrete results if the cement is pozzolans. The lack of research ds ata i is 


_aged before use in concrete. ity ae. a barrier to their more frequent use. By 


f Questions 1 that need to be : answered : 
Determine whether cement which 
is kept cool (not over r 150 F) during 
manufacture produces concrete of dif- 
ferent quality than cement which is 


Questions that need to be answered 
Cana simple and reliable methoc 


concrete be developed? 
2. Can a classification of pozzolan: 


Ss 
fs stored ia silos at much higher —— be established based on their oan 


ture. This would include studies on the 
che aracte is 


false ce- acceptable 


action in 
Determine the. effect age coner rete? 


as 
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cement on its physical 
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lana C Journal, Am. Con- 
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made therefrom. 
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‘Pozzolanie Effect by Means of Com- 
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No 99) 


the ment,’ Structural Materials 
i babe Bulletin No. 6, Lewis In- 
stitute, 1920. 
(2) White, Chane 
voceedings, Am. Soc. Testing Mats. 
Vol. 28, Part II, p. 421 (1928). 
3) Roller, . Reactions of Seasoning, Re- 
version and Restoration,’ Proceed- 
tings, Am. Concrete Inst., ol. 31, p. 
(4) Bonnell, Carbonation of Un- an 
ated Portland Cement,’’ Build- 
tng Research Tech. Paper No. 19 
®) Blank, “Reerage of Portland Cement,’ 


a 


d Concrete Soundness 


‘Contributed ie Committee C-1 on Cement 


The ai ex 


test 
cement bars is undoubtedly an excellent 
accelerated soundness test for portland 
cement. Well burned clinker of nor-— 
composition, finely pulverized, will 
Qualities ol Com in general produce cement whieh will | 
crete (1904) 54058. the present ASTM limit. Infor-— 

“mation is lacking, however, on the 


oe <- “Effect of Age of a Type II Portland 
a and Various Curing Condi- exact relationship of cement autoclave 


tions on Durability of Concrete,’’ expansion and the charac- 

S. Bureau of Reclamation, Mi ate- teristics of concrete under exposure 

Laboratory Report C-420. conditions, both normal and 


ASTM BULLETIN. 


96 


ae). 


of Mines Ser. No. 2377 (19 
(7) Hartwell, “Effect of pon 


for the evaluation of poasolans for use in — 


Present sone of 
The current ASTM Specification for 
‘Portland Cement, (C 150) contains a 


maximum limit of 0.5 per cent autoclave 


expansion of portland cement 


tested according to ASTM Method of 
Test C 151. During World War II, 
this requirement was relaxed to 1.0 per 
cent. The present Canadian Specifi- | 
~ cation permits 1.0 per cent for an 
essentially identical determination. 
On the other hand, excellent con-— 
rete has been made in this country and — 
_ elsewhere using portland cement which — 
would have exceeded an autoc lave’ 
pansion of 0.5 per cent. The Le 
Che atelier test spec ified in the British 
andard for Portland Cement. toler-. 
ates an expansion which corresponds 
an autoclave expansion greater than 
5.0 per cent. British-made cement has 


zi been shipped for construction jobs an 


over the world and many countries: 
either specify BS 12:1947, the current 
British Standard, in purchasing cement 
from foreign sources, or have adopted — 
the same Le Ch: atelier test in their own 
main factors contribute to 
_ autoclave expansion of cement. — Ref- 


_ erence is made to free lime and magnesia _ 


content. The problem require’ 
research into the effect of these two 


factors independen ¢ntly or in combin: ation 


Questions that need to be answ 


x 


= 


What are the rel ationships be 
tween cement autoclave expansion and | 


expansion of concrete? 


Ae 2. Do water-cement ratio or aggre- 
gate proportions influence these rela- 


3. Is the present, require- 
‘ment excessively stringent and if 80, 

what maximum be 


References 
(a) F. R. MeMillan, H. F. Gonnerman, 
N. Young, M. A. Swayze, L. S. 
Brown, ‘‘Discussion of the Autoclave 
Best a symposium sponsored by 
Portland Cement ‘Assn. during the 
Spring meeting of The Society, May, 
1947, in New York. 
ASTM Committee C-1 Subcommittee 
Volume Change and Soundness, 
F. Gonnerman, Chairman, 
ings, Am. Soc. Testing M: ats., Vol. 38, 
H. F. Gonnerman, Chairman, 
Proceedings, Am. Soc. Testing M: Lats., 
Vol. 40, p. 226(1940), 
7 (4) H. F. Gonnerman, W. Lerch, TM. 
Whiteside, _ “Investigations of the 
Hydration Expansion Charac teristics 


Portland Cements,’’ PCA Research 
Committes Bulletin’ ON 0. 46, June 


1953. 


October 1957 


mittee on Volume Sheen Sound- 


} 
| 
&§ 
— &§ 
— 
‘io 
— 
= 
— protecti 
— = 
— 
— 
| 
— 


ntroll T 

- BENO, A. 


en resin- g 


such as occurs in supersonic flight, -delamina- 


_ tion ‘end 1 consequent impairment of f mechanical strength 


THE DESIGN 

are frequently specified because of their — 
favorable strength to weight ratio and 

dieleetrie properties. Such lami-— 


The molten-metal bath be to “Test specimens 

equipment are mounted on a portable — are immersed and tema by means 
stand as shown in Fig. 1. The elec- ae of the solenoid-operated air valve and 
trically heated bath, 10 in. in diameter at piston visible in the upper part of the — 

- by 14} in. deep, is filled with approxi- ow picture. The piston can be positioned 

nates are particularly suitable for missile _ mately 350 Ib of C erromatrix, an alloy | over the metal bath or over a cooling | 
radomes. A radome must withstand of antimony, tin, bismuth, and lead. bath (silicone oil) shown in the figure 
loads and "temperatures imposed by The molten bath is agitated by a stain- a amall platform above the stirrer 
flight without impairment of its me- — less steel propellor driven by the } hp 3 motor. ~The cooling bath is a can of one 
chanical or electrical properties. In motor “mounted next to the bath = gallon capacity; no attempt is made to 
the course of another eS well, immersed in the bs ath, contains : control the cooling bath temperature. 
the sensing elements of instruments In either position of the piston, o f 

rad which and control the bath two microswitches is actuated when t 

tial that a laboratory methoc or r simu- Co., Culver Cit 

lating the thermal shock of : iwi 


Three methods for produc ing a con- 


caused del: mination of a thin- 


trolled thermal shock were investigated: 
- it forced draft heating, infrared radiation, 


i immersion in a molten-metal bath. materials pest Sie yeors 
Of these, the molten-metal-bath method 


gaged in materials evaluation for missile applications. 
7 has been found most suitable for the con- 


dynamic heating. By Rene ged 
laminate samples can be subjected 


specific reproducible conditions of ther- 
mal shock. The molten-met: al bath : 
equipment and method are described 
below, and the results of sev: studie 
are given to illustrate the application | 


is) ea had 5 years’ experience in mechanical testing of plastics and i 
and application of test methods simulating serodyna- 


mic heating. 


h 1916 Race St., Philadelphia 3 Pe: 
* Presented at the Second Pac fie Are 
N al Meeting of the Society, Los Angeles, 
Research one years’ experience in the development of test equipment and the 
Command under Contract No 3(038)- 
20634. Coordinate values fy Measurement of Physical properties of plastics. Engaged in the ev- | 
for secu: ‘ity reasons. 


Testing of Glass-Cloth Laminates 
g of Ulass-Cloth Laminates 
¢ 
ak 
ik 
| 
=a 
&§ 
— 
— 


radomes, by attaching the: radome to 
the piston with a ‘tightly: fitted p 
- ey over the base of the radome and by not 
_ immersing the radome to its full length; 
2. for flat laminates the specimen is floated — 

: on the surface of the molten metal in an — 
open-sided cage. Placement and at 
tachment of thermocouples on the test 
specimen is critical since the theoretical 
values are calculated for specific posi-— 
tions on parts in the air stream. To re- 
duce temperature measurement errors, 
thermocouples having small mass are 
bonded with a thin film of resin to the 

specimen. The bonding resin is 

by 4 identical with that used in the test — 


of Test and Results a 
Thermal shock testing with the mol- 

‘tal-bath apparatus has bee 
used to evaluate the resistance of missile 
parts to aerodynamic heating, and to in- — 
Vestigs ute the effects of humidity and 
proe sessing parameters on the thermal 
oo resistance of phenolic-glass-cloth 

Ae heating is easily simu-— 
lated as shown in Figs. 2 and 3. The 
theoretical aerodynamic heating curves 

‘(solid line) show radome temperatures — 

ulated 


atk th apparatus with dent aged tio 


siding. down to immerse a test, a specimen is 
specimen. Each microswitch operates fitted with carefully bonded thermo- — 
a time-delay relay which i is set to give couples for the continuous recording of 
the desired immersion time; when the — oe and outer surface temperatures, 

se t time has elapsed, the timer ope mots fined tin in the molten-metal bath for 

the air valve and the piston ‘sic a fixed time at a constant bath tem- 


EMPERATURE 


the sample. In the picture, a typical perature, and then allowed to cool. 
Specimen may be seen above the cool- recorded time-temperature 
ing bath. The specimen may range in is compared with the theoretical curve, 


st from a flat plate 6 in. in diameter to the bath temperature and immersion 


oy 


a cylinder 8 in. long and 6 in. in “ihe time are adjusted to correct for differ- 


eter, ences, and the thermal-shock procedure 


repeated until the two. es match. 
Test Method here the cooling rate in air is slower 


A test specimen is subjec ted to ther- - than that required by the theoretical L 4 
nal by immersion in the curve, additional cooling is provided 
by immersion in silicone oil, When ay 
testing cycle has been established for 2 EXPERIMENTAL 
beth the time of and the — given laminated component, tests can 
rate of cooling retraction from be conducted easily and rapidly. The 


7 In vane sie the thermal shock of _ producible because both immersion time 
aerodyns umic heating, theoretical values and bath temperature are readily con- 
of interior and exterior temperaturesare trolled. 


first calculated for the laminated parts Several precautions, howev er, must 
‘fam consideration. These calculations — be observed.. The specimen must be Pda 


are based on the conce pt of a flat plate —_— shielded from radiant heat prior to im- 
: moving through a fluid, and the res 4 mersion; this is done by placing a pol- e 


ing equations are solved by numerical ov d mets al plate between the bath and 

application of the Schmidt finite-differ- the specimen. The exterior surface — 
ence method using time increments of (that exposed to aerodynamic heating) 

0.3 sec. The theoretical time- -tempera- must be in intimate contact with the 
ture curves thus obtained de fine the _ - molten metal, but the metal should not af ae mo) Outer 
ticular thermal shock conditions which allowed to spill over onto the interior 


must be simulated. gurface. This is prevented, ‘in 
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CURVE COOLING 


TEMPERATURE 


time temperature asa function absorbed | d moisture. 


x 
missile flight. The upp ar 
cur VE 
curves (dotted lines) were each 
from the experimental data of single 


ie re test runs and represent the upper and 


lower extremes of radome temperature 


rature. Telemetered flight data 
radome calculated theo- 
retical values, and temperatures 

 eorded for test radomes in the molten- + 
metal bath have been compared and 4 
found to be in exce ‘lent agreement 


THEORETICAL 


as shown in Fig. * Therefore, the be- 


ure of the ont’s resiatane 

namic heating. 
The controll: ibility n- 
bath thermal shock method fac ilitates 
% its application to evaluation of process is 
parameters. When, for example, lami- 
nated specimens th: at diffe only in their 
postcure history are tested under 
of a a surface the rms: al k ‘conditiens in 
series of tests, the effect of postcure 
7 on resistance to thermal shock can be 
readily ev from \ ‘isuatl observ 


= 


«FROM METAL-BATH 


Dry 


60 


"pias TELEMETERED FLIGHT TEMPERATURE 


erature 
Bal 


Poste ure 


High Te empera ature: 


T= ¥ 


Fig. 4.—Curves _radome inner 


a Letters denote co 
+’ No delamination. 


obtained for a given metal bath te me 


rms al gradient across the radome 


60 Sec? 

13.9 See 
9.9Sec | 

60 Sec? 


60 Sec? 


bath tem ratures 


highest rature re: during 
thermal no occurs 


of moisture 
content in the laminate, postcure param- — 
eters, and elapsed time to del: the mal x 
during constant immersion in the metal | . 
bath are giver n in 5 = 
Figure 6 show cur 
in both h radon 


curred. For this purpose, resistance 


strain gages were bonded to test ra- 
domes. When 


a dry radome im- 
mersed in the bath, a tensile stress ap- 
pears on the inside surface due to the _ 
wall. This stress reaches a Maximum — 
poser ts n decays. In a radome that 

has bee n conditioned at high rel: ative 


1.4 per cent Absorbed 


3 per cent Absorbed 
Moisture 


608ech 


See 


re Se 


in increasin 


tion of delamination or blistering. It 
q | has been established that if a laminate 
7 
— we. 
me 
| 
at 
— 
te 
— 
— 8 — 


again to a very much higher maximum 
as shown in Fig. 7. The second maxi- 
mum is interpreted as being due to pres- 
gure generated within the radome wall 
by water vaporization, and it is this 
that causes blistering in the heat-— 
ing tests. Simi: ur stress patterns were 
observed in data telemete during 
this brief discussion the possi- 
bilities of the molten-metal-bath test — 
fe method for laboratory exploration — of i 
problems as: sociated with thermal shock 


be ome a arent. 


‘Summary 


_ Am me ayn for controlle d thermal shoc k ° 


oped which makes use of a molten-— 
“me ‘tal as nd ‘medium. 


under a varie ty of 

- flight conditions, (2) the effect of proc- 
essing variables on the tendency of 

laminates to blister, and (3) the effect 


environmental conditions on lami- wie 


has aleo been used in a study 
of the mechanism by which laminates _ 
fail when subjec ted to ve al 


A 
— STRESS RESULTING FROM ir 


WATER VAPORIZATION 


THERMAL 
GRADIENT 


C. R, like to moisture laminate some open area and we have not 
ask | two questions. — One i is, have you rather well defined het can be. limits of any toxicity effects. eee Sele 
any problems Ww the bath? ted? content that can be The answer to the second part I am 


afraid is going to be in the realm of classi-- 
information, I say, how ever 
ye 


group, anamid Co., Stamford, ‘+4 
Conn, 


— 
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— 
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as the slow or elongation 


ofa material subjected to a constant — 
tress, The total creep of a material — 
which has been deformed beyond its 


J 
wher 


yield point is usually reported as the 


of the short-time deformation 


which is elastic and its long-time 


formation beyond the yield point, which 

is plastic . Cc reep has been found to be 

chemicals, 


solvents, weathe ring, etc 


si matical relationships to describe \ 
is happening during the creep process, 


| 


creep 


These pattem rally into 
the same pattern: 


= ‘Total deformation instantaneous el astic 


_ deformation plus the retarded elastic de- 
_ formation (primary creep) plus the vise ms 
_ flow (secondary creep). . 


de = relaxation time for pri 


_pisc OF THIS PAPE 
OB INVITED, either for publication or for 
- the attention of the author. Address all com- 
munications to ASTM Headquarters, 1916 
Race St., Philadelphia 3, Pa. 


The boldface numbers in _Darentheses 


— 


ein orced 


ay be defined 1 is some 


a function of temperature and such 
vironmental factors as may affect the © & = Constants depending on ma- 


strength of the material, such as w: a > 


is usu: ally re in 


ut also allow the prediction of tote al 
after certain material constants — 
have been derived (1,2,3,4,6,12).2 


curate prediction of creep.” No 


ae or “decay law” has beer shown by 


Ani report on 1 development of a method of determining 
the creep properties « of glass- reinforced d plastic ¢ laminates by 

short- or: tests sof their p at erai 


eraiures up 


the abscissa used "absolute 
temperate, = time under constant 
— Knowledge of any two of the 
vari ables allowed the third to be readily © 

determined. Substitution of r (creep 

rate) for tin Eq 5 allowed the calculation — 


terial, stress, and temperature i” 


tots al de 
o = the instantaneous elastic de- 


Uo re = the minimum creep rate, and | 


‘Lareon-Miller was also ap 

a These equations suffer from the same _ plicable to rupture stresses in glass 
“defec t, namely, that they require long _Teinfore ed plastics for tensile fo com- oat 
periods of time to determine minimum properties. also n 
reep rates and material constants. that y-load -static-time 

Robinson et al (4) derived a method _ equivalent (SLTE) of 10~* hours al- 

- of determining creep of metals by tests. lowed static tests at elevated tempera- 
performed at constant strain rates. - tures lasting a few minutes to be used — 

_ Khosal and Findley did this for a grade it predicting rupture stresses for the 
—C canvas laminate (5). In referenc e - same materials for long periods of time 

(5) although the results were of the right and under spec al 

! order of magnitude, the predicted rate ditions. The SLTE represented a con- 

of creep was too high. In addition,  Stant-load-time which could po 

« “the method was lahesiows and 1e- ‘stituted for ¢ in 1 Eq 5, which was re 

qu uired a high degree of precision in i © to set up the master rupture curve. 

observations in order to secure an ac- . It took cognizance of the fact that the 

total elapsed time required to rupture 

@ material exposed to an increasing 


vision was made in any of the formulas 
stress, bore a definite rel: to 


- to include temperature as a variable. 
(13) showed thet rate 


“constant stress. 


where: 
here: 
=rate, 
= constant, 
e= natural logarithm ie 


= ac tivation energ 


chief, Plastics Section, Ma- 
terials Branc ch, S. Army Engineer 
search and Development Laboratories, Fort, ad 


ute te mp I 
“This equation known as the ‘ 


“rate-proc-_ 


Goldfein, 


Belvoir, Va., , is a chemical engineer with a 


many investigators to be applicable to 
creep where r is the rate of creep. 
_ background in many types of plastic ma- 


Be __ Larson and Miller (9) showed that a 1 
es ition of the rate process lew a terials and fabrication techniques. In the 

- was applicable to rupture stresses and _—last few years he has exerted much effort 
= of most metals and alloys at 
high temperatures. In this simplifica- 
tion, a curve in 


+ 

‘ in elucidating the time-temperature rela- 
tionships which exist for rupture 


creep in glass reinforced plastics. = 
bi 


79) 


— 
— — 
— — 
— 
versus time at various stress levels. 
ay 
related to temperature by the equation: = 
' 


of a glass-reinforced plastic laminate the master tensile modulus curve. T he 
may calculated angent 4 ---------- creep was calculated using the formula 
modulus properties ¢ elevate am stress/modulus, where 
peratures, Specifically, if a = "strain and is creep. Creep is defined 
tative master modulus curve is drawn here as total deformation at time t. 
(Fig. 1) where the tangent modulus | Flexural Creep.—This was cal-— 
is the ordinate and T (20 + log #) is in the same manner as the ten-— 
the abscissa (7 is absolute temperature sile creep except that the modulus 
in deg Fahr and ¢ is total time in hours” a formula in bending = (L'/4bd*). 
the material is then the -(P/D was combined with the flexural 
“total deformation stress formula S = 3PL/2bd? to 
=T (20+ log t) span length, d is thickness of specimen, 
heres 4 Fig. 1 and is the total deflection at time t. 
curve, ©: In the data analyzed the span length 
= total or ormation, of the specimen | te ested was 2 in. The 


= stress, and thic knes ss was a 
Te angent modulus here is is de fined as the ca larly true at high temperatures. Most Creep Canine eieiiiiinn Used sd When 
modulus at stre 8S is -eale ulated — -accurate results will be sined, the re- Creepat One Stress Level Wes Aveitable 


fore, if the master modulus curve ‘method was used no 
cite ‘curve at any _ drawn from stress level data close to modulus data were available. | In he 

eee S ee using the slope to calculate or equal to the stress required. If a case of tensile creep, tensile equivalent 

the modulus as is performed in —s large number of data are to be obtained - moduli were calculated by dividing the 
practice. At low stress levels where — ~at a number of stress levels, a number — stress by the creep throughout one 
curve is straight master “modulus curves may be stress level. Master modulus curves 

drawn on one finger, and resort may were then drawn and used to calculate 

can is ide nntical with the commonly 5 be made to interpolation, if necessary. _ creep at other stress levels. The same 

» accepted meaning of the term. i: a ss he parameter K (Eq 5) has been procedure was used to draw the master 
The behind this is found to describe both tensile and com- flexural modulus curve. Flexural creep 


ha follows: -Pressive rupture relationships with time was calculated using method de- 
total deformation obtained a and hay ature: for: gia Ass-re reinforced se an 
modulus determination at high tempera-_ 
ture can be made to match a total de- 
_ formation obtained during creep at a se mate rial j is ead ‘constant load « or 
lower temperature. Figure 1 shows . Attempts to use ¢ values ob- were obt: ained 
how this is accomplished. The param- tained during a rupture test during from an Air Force Report No. 
A e ter K (Eq 5) is the abscissa and the — _ which the pr increases steadily will (10) of work done at Battelle Memorial < 
tangent modulus is the ordinate in introduce large errors in the results. Institute and current 
_ Fig. 1. Equation 6 re lates tangent : It was found that a steady-load-time- being done | at at Forest Products labore 
modulus E to stress and strain, Atany equivalent (SLTE) of 10~* hours for 
ee set of temperature and time such rupture tests with these materials The results of the inves stigation are 
conditions producing, for example, produced good results (8). In setting found in 1 Tables I to 
the parameter Ky, there is a correspond- the master rupture curve, therefore, 
tangent modulus the: -value 10-* hours for should be Discussion 


The tangent modul nder constant 
_ The tangent modulus, unde istan used for all the moduli data obtained at _ of a a High : 


stress, gradually decreases in accord- elevated temperatures. — Although the Temperatures 
with Eq 4—the rate process law. SLTE w ill vary w the. rupture 
Examining it from a mechanistic point tre ngth and temperature, the effect of In order to prov re the theory out- 
of view, since modulus is a function, — considering the SLTE to be constant lined, the modulus of elasticity at 
among other things, of bond angles 


will introduce only mino _ elevated temperatures of a number of | 
distance between atoms and io plastics, as well as 


cules, ‘a material is stretched the Creep ¢ Calcul ds ata for these were 


modulus will decrease. Tangent mod- j ie maste r canes curve in which required. In addition, the moduli had | 


ee ulus E, determinable by means of a _ modulus was the ordinate and K = * to be the moduli at the stress levels 


test at some elevated ternperature also 20 log t) was the abscissa was in the creep experiments. 
varies as Eq 6 (stress versus strain). i drawn, | The modulus was calculated is a dearth of information on the sub- 
= strain as ‘ulated in 6 Must using those parts of the stress-strain jects. Only one report (10) (U 
curves in which’ the stress level was Technical Report 5172—Battelle Me- 
orking s us morial Institute) was found to have the 
ferent set of of time and i the The steady load required information, and thenin ski sketchy 
static time equiv alent (SLTE) of 10-4 form. A large part of the data coul 
aon e most stress-strain curves” of zat hours for ¢ was used in the parame ter not be used because of obvious inac- — 
all the (8) at the curacies. These inaccuracies consisted 
the most part in decreases in 
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hibited decreases in elongations with 
incre: ases in stresses the data from such 
920 were not considered reliable. If 
Stypel or more 0- e my were 
— ser farther : 


ference in ae tres ws sented, there 


Specime ns could be evaluated. Of these 
cimens, 7, 8, and 9 gave exelent 
results. Table IV shows that of the ey 
nine specimens tested, two of the O-hr 
decreased rather than in- 
 ereased as the stress increased, — A study 


8000 of the first four specimens (1 to 4) 
that their 0.1 hr observed elonga~ 
‘Fig. 0.840, 0. 736, 0.822). T hus, in addition 
to specimen 3, at least one other speci- 
Note of 10~¢hr used for ¢ in ‘men was def ective. As it turned out, 


served | creep with increases in applied wet and dry No were 


uence, 
stresses and temperatures. It should available at high temperatures 


have been the other way around. — the ss it was possible, however, to calculate Tensile Creep of eel 828 alii 


_ that report only three points per curve _ long-term creep at room a 


“only” Specimen 2 was the pr 


Just because data | obtained a 
specimen did not agree closely — 
data taken from an arbitrarily chosen 
reference standard did not mean that the | 
former value was incorrect. For ex-_ 
ample, in Table V, there were only three 
specimens tested. J In Table Va, speci- 
1 was chosen as the standard, 

Primarily because the data extended to 


1000 hr, thus allowing the cale ulation 
with results within 6 culate breep at different stress levels ad 
Two. 


of all the other data. Evidently this 
cent. caleulations were be- for long periods of time, provided the 


TO 
tween 10 and 11 per cent of which ss-strain «curve in the de "signate results of specimens 2 and 3 =. 


was obtaine ed by extre apolation). One stres ss levels is a ‘straight line. thrown out quite atin case to. 
calculation was off by 26 per cent. — oo ee The data were presented as creep = _ 17.4 per cent. In Table Vb, the” 
Table I shows the original data taken the time periods 0.1, 1, 10, 1060, ect of specimen 
from reference (10) together with the 44 1000 and 10,000 hr at room tempera- ‘he ‘rence standard is shown. Although _ 
gee values of K used to draw ture. It was not necessary to draw any all the data do not agree within 10 Pale 
master modulus curve s_since = r cent, it was obviously a much better 
“Gnly “secondary ‘moduli of a asticity creep data were reported at specified 


re used, since the laminates were sub- intervals of multiples of 10, and 


. were available to form two curv es from moduli data at high temperature 


_ representing three laminates (Fig. 2). so is it possible to do the reverse: 
Of 13 specimens comprising three ce ‘ulate modulus data at high tem- 

plastic laminates (Plaskon 920, peratures from long- term igh 
16B, and Selectron 5003 all with 1 at room temperature. Details for this 
glass cloth, and 114 finish) which were procedure were outlined in a previous 
only eight were capable of being paragraph. Having used data at 

evaluated because of insufficient data. as stress level to set up the master modulus 

Five of the eight calculations agreed curve, the curve may be used to al 


jee ted to stress levels closer to the sec- since the temperature was held con- — Tensile Creep—Epon 828 Laminate—Wet — . 


q ondary proportional limits than to the stant throughout the tests, the K Ts ‘VI of er cree eep 
primary limits. Both primary and values would be identical. _ Table Ill on only 4 speciinens. x ‘Only specimen 
“secondary moduli of elasticity were the data so obta ained in tabul: 2 was out of seque nee. Specimen 
presented corresponding to two sets of form. was chosen as the reference standard. 
noticeable in each A_ large majority of the t tests indi- The calculated results of specimens 3 
Re stress-strain curve. The proportional cate d excellent agreement between the and 4 were in excellent agreement with 
limits for the moduli: are shown in in results ¢ po those tained by the observed results, all of the data 
Table I. Jculation, The results appeared to. agreeing within 5 per cen 
were thus promising, but equi lly good for both polyester and 
there was still an pauc aucity of epoxy laminates, wet and dry, when “Tensile Cre Creep—Seloctron 5003 


(Use of Long-Term Roam a large proportion of obviously faulty "specimens immersed in water for 
Temperature 


Specimens or tests. Some were easy periods of ‘Twelve specimens 
A great many creep data were avail- — to spot by examination of their 0- hr were tested. Of these, 3 (specimens 3, _ 


ied able, some up to 10,000 hr, in work being — elongations. These were the — imme- —  Y and 11) were obviously out of the 
= done at Forest Products Laboratory diate elongations which the spec imens __ correct. sequence for 0-hr elongation. 
for the Bureau of Ships (11). In this _ experienced when first loaded. As the — Specimens 5 to 7 had 0-hr pts y ll 5 
work, both polyester and epoxy resin applied stress was increased, the 0-hr pp close that not more than one of the 
glass laminates were tested at room elongation should have also increased three could correct. the 


temperature in tension and flexure, both ly. If specimens onds 


There appeared to be, unfortunately, Table VIT shows the results of tes ing 
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laminates were fabricated style 181 cloth, 114 finish 
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ture, 


Resin 
deg 


Secondary 


9206 


920 
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16B 
39 000 
37 
36 000 


"All laminates 
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E pon 828 
x and CL 
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1.337 


Temperature, (T), Fahr abs........ 
Observed creep, per cent 
K=7 (20+ log t)... 
. 
“Observed creep, per cent 
Cale. equiv. E, psi 
= T (20 + log 2). 
Time, 
Observed creep, per cent. 
Gale. equiv. E, psi 
ee = T (20 + log t) 
Nhe t,100hr 
Obse creep, per ce 
Calc. equiv. E, psi 


q 7 
Time, ¢, 1000 hr 
Observed creep, per 
Cale. equiv. E, psi 
K = 7(20 + log?) 
_ Observed creep, per cent 
‘ale. 


2 320 000 | 3 035 oe 
10 


260 000 3 008 000 
2 1.372 


4 


E, psi. 


* Tensile = stress/creep. 
Flexural E = = 6.66 66 6 (stress) /{ereep). 


31 =. 
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were fabricated using style 181 glass cloth, 114 finish. 


and CL 
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per cent 


off ‘curve 
off curve 
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off curve 


se Plastic Laminates,” 
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5003 
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(53 400 
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incorrect. ith specimen 4 as 
the standard, this left six specimens to 
be Of the six remaining 
gar irly good results except speci- 

1 2, which were 


rcent 


Flexural Creep—Selectron 5003 Lam inate” 


Table VIII shows the results of the r 


determination of 10 spe cimens under ‘manner, In ‘addition, the data 


s, of them up 
~The test appears to have 
ll conduc ‘ted and the specimens — 


continual fle xural stress 
0 10,000 hr. 


Se 


been we 
uniform. All of the 0-hr elongations — 
are in their correct order, although some — 


of them are close. «Of the 41 deter- 


eee 39 of the calculated results 

agreed with the observed results within 

_ per cent. Two observations were 

B 6 and 13.3 per cent, both for s speci- 
men 8. All of the 10,000-hr calculations: 
ao were within 10 per cent of the observed 


828 
Table IX 


shows only 4 specimens 
with data disclosed. Specimen 3 was 
chosen as a reference standard with 
which to set up the master modulus 
the 10 de terminations, 
the calculations agreed 
observation within 10 per ce Of 
the two which were over 10 per cent, 
one was 12 and the other 10.1 per cent. 
The 12 per cent agreement was in the 
 |-hr determination for specimen 1. 
Subsequent agreements for the 1-hr 
test were 3.8 per cent; for the 10- hr- 
test, —5.0 per cent; and for 100- hr 
test, —4.3 per cent. 


Flexural Creep—Selectron 5003 Laminate — 


Table X shows 11 specimens eee 
pec was as a a refere 


: 


rc 

deflection \ very ang ser to “that of 1 so 
that although it was in the correc 

sequence it could be faulty. Either 
specimen 3 or 4 is faulty from the data. 
“One or more of specimens 6 to 8 are 
_ defective from the results. Specimen 
11 takes a disproportionate y large 
jump over. specimen 10 for its 0-hr 
elongation. Thus, out of 11 specimens, — 


data on four cannot be used. Of the | nic: 
r sp sults 
remaining specimens the results indi Conclusions 


cated good agreement—in 
within 10 per cent. 


Table Il indicated that the was 
—_" good one with no poor specime ns, 
<§ he 0-hr elongations were all in correct 

sequence. Six specimens were tested e 

with ‘specimen 1 used as a sts and- 


5 


15 measure 


wie Th 


as -hr elongation appear in the proper > 


te mpted. 


all 


culating creep at one creep level in order 


ments, 


In the case of ‘the tests, an. 


assumption was made in the procedure — 


_— that all the specimens were 0. l in 


thick. _A vs ariation of 10 per cent in 


off very the thickness of a specimen could: 


( hange results by 10 per 


hich were 1ined 


Ww ‘whic 
could not be explained in any othe 
rep- 
‘resent properties of single and 

The selection of a specimen as a ref- 
erence was not done arbitrarily. One 


of the main requirements was that the 


sequence. Secondly, the available data 
should go out as far as possible. If the 
latter was not the case for ex ample, re 
where data only extended to 1000 hr, _ 
-ereep at other stress levels extending | 
to 10,000 hr could not be determined 
without extrapolation | of the “master 
modulus curve. This not 
stress-strain curves were straight lines. 
This allowed calculation of creep at 
stress levels. That this is not ex- 
actly the ¢ vase is seen in Table I where 
primary secondary moduli differ 
in some cases more than 10 per cent. 
A tendency for this difference to increase | 
at high temperatures is also noted. 
Selection of a standard reference at a 
- mean stress probably would minimize 


sucherrors. 
ai It is reiterated that the method of cal- 


to obtain creep at other creep levels was — 
resorted to here to obtain data to prove 
out the theory and is recommended only 


in the absence of modulus data at high 


also observed that a complete | 


te 


eed not be « drawn n if only io 


10 000 hr at Pi is required, then since 


(460 + 


T(20 + log 


T: = 798 deg Fahr 


only the 


dete rmined. 


10. 


Creep properties of glass-reinforced 
plastics may be calculated from modulus 
of elasticity data at high epieene 
using the concept of a steady load static 

and the pa 


time equiv: valent 

T(20 + log t) (T = absolute oa 

tureand¢ = time). 

tat’: Tensile and flexural creep were 
able of being determined with compar- 
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Properties of Filamentous Materials 


e assumption was mé that the 


B. Hogan, “The 


Theory to Plastics,’ Research Con 


nd Arrhenius, 


within 10 per cent for periods of time 
/- 0.1 to 10, 000 hr eg nt of = wy 


e] a other stre 
calculated with accura 


_Rererence: 
Nadai, “Plastici ity,’ MeGraw- Hill 
Book Co. New York, ‘N.Y, 
Leaderm: an, lastic and Creep 


and Other High Polymers,’’ Textile : 
Foundation, New York, N. Y. (1942). 
Findley, ‘‘Creep Proper- 
ties lastics, Symposium on 
Plastics, Am. Soe. Testing Mats. 
(1944). (Issued as separate publi- 
eation ASTM STP No. 59, p. 118.) 
A. T. Robinson, et al., “The Fune- 
tions of Alloy me Eleme ents In t he 
_ Cree p Resists ance of re 1 Solid 
Solutions of Aluminum,’” Transac- 
ions, Am. Soc. Mets als, Vol. 
(5) G. Khos eal and W. N. Findley, * ‘Pre- 
_ dietion of Creep from Tension Test 
at Const unt Strain-Rate,’’ Interim 
Report No. 6, Picatinny 
Contract No. DA-11-022-ORD- 401, 


; © A. Y. Schmidt and C. A. Marlies 


_ “Principles of High-Polymer Theory 
and Practice,’ McGraw-Hill Book 
 Co., Ine , New York, N. Y. (1948). 
8. Goldfein, “Time-T emperature Re- 
lationship for Rupture Stresses in 


Reinforced Plastics,’’ Proceedings, 
a Am. Soc. Testing Mats., Vol. 54, p. 


(8) 8. Goldfein, “Determination of Long- 
Time Rupture Stresses and Impact 
Stresses in Glass-Reinforced Plastics 
from Short Time Static Tests at Dif- 
ferent Temperatures,’ ASTM al 
LETIN, No. 224, Sept. 1957, Pe 

R. Larson and James Miller, “A — 
‘Time! Temperature Re tionship for 
Rupture-Creep Stresses,’’ Transac- 


tions, Am. Soc. Mechanical Engrs 


Base Plastic 
USAF Technical Report No. 
6172, Battelle ul Inst., May 

) “Long- Term Loading « of Reinforced — 
Plastic Lamin: ates Under Tension and 


“Produc : I 


Engineer- 
ing Application of the Absolute Rate 


tract N 7-onr-45101, 
Rate Processes, U 


Inst. for Stud 


Zeitschrift 
ische Chemie, Vol. 4, p. 226 (1889). 
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emp 


"plete stabilization of the test specimen, 

tures designed to accomplish this objec- 

_ tive have taken several forms, with little 

agreement having been reached as | to 

which is the most acceptable. ~The 

situation is now further complicated by 

the need for mechanical property data 

of materials at elevated temperatures. 

With tests being run at 1000 F and 

higher, rusting and scaling of fixtures, ; . 

well as deformation of fixture parts, 

come sources of trouble and error. 

A deviee that reduces these high-tem- 

perature factors to a minimum and ye a 

inhibits bue ‘kling has b deve ‘loped by 
North American Aviation engineers. 

The fixture utilizes leaf-spring guide 

which move easily with compressive de > 

formation of the test specimen but offer 


high resistance to lateral deflection. 
Other designs in current use 
provide similar support include solid 


guides, grooved guides, and 
steel balls as guides. Advant: Ages Rig. i.— Laminated plastic fixture with 
the North American Avi iation design are 
-— of unreliable data caused by friction 
= temperatures. Such friction 
ay result in the specimen being sub- B. group Materiels Research 
ected to ‘See caling, galling and nd seizing. Section, North Missile ‘Development Div., 
Downey, Calif, has been associated with North American for the past 
aa nt of the fixt has taken | testing | and fabricating advanced materials. 
pment of the fix ure 1as taken 
volved four different designs prior to the 


principle, the jig is similar to one de- | 
vised for room-te mperature testing by — 
Forest Products Laboratory of 


temperatures. The two forms, one for a 


metallic mater ials and the other for 


NEWLAND, senior or research leer, 
NOTE. —DISCU SSION” OF ‘HIS Pp APE has been engaged i in materi nwo 


IS INVITED, either for publication or for the has dealt primarily with the production of temperature tain for 
attention of the author. Address all com-_ f Ae 
to ASTM 1916 the physical and mechanical ° ma- 
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laminated plastics, both utilize the leaf- frame section spanning the support 
spring assembly for lateral support. — 4 ei columns. In this laboratory maximum 
Differences involve the manner ine loads have been set at 25,000 lb for roan 
which loads are ap died te to the two types : ; temperature, 20, 000 Ib for 500 F, 15,000 
of specimens. ¢ for 700 F, and 12,000 Ib for 900 F. 
i is used with plastics, A minimum specimen thickness has been 
nei of ‘se mate ri: als set at approximately 0.040 in., although 
tha bet hae 7; + material as thin as 0.024 in. h 
through ‘Ther ‘se clamps reduce ‘Screw, Screw, ‘ul 
Specimen temperature is dete ermined 
ends of specimens by use of a ;),-in. = 
strip of asbestos which vis N two thermocouples of 28-gage wire 
Slot, Clears placed on the faces of the test specimen 
‘tighte ‘ned against the rough side of the Screw Shoulder Screw 


tween the supporting leaves at eacl 
of the asbestos pad equalizes the 
placement was esti tablished after care- 
pressure across the l-in. end of the test 
ful testing w ith 1 dummy specimen 
“Spe cimen and minimizes the stress-rais- pew” th 
we 0 its cente > dun was checke 


throughout the range extending from 


In order to allow for slight misalign- pre cise testing ng of sheet 
= 
ment of the specimen in the by 3-in. materials at room temperature, with 
ane, a ace of from to } of a 2-in. gage length and a calibrated 
the e clamps. 5 per cent v: ariation of moduli has 
sting, is conducted on metal Peters been observed. This variation is 
specimens, support is provided in the Mosel Men ioe ; tribute d to such additive factors as tem- : 
manner shown by Fig. 1. Axiality of MC- perature changes, nonuniformity of ma- 
is aceomplished by careful cente ring terials tested, and to error in — 
of load application and close-tole “ments of gage length, Specimen dimen-_ 


st s 4 sions, strain and load. 
4 es ate As a means for comparison results « of 
ratory of the Missile Deve opmen ivi- atl ee 
tests conducted with round bars and 
sion require that metal specimen ends be Knife Edge o 


_Extensometer sheet material machined from the same 
square and parallel to within 0.0005 in.,- 


Were: run at room temperature with both 
4 2024-T3 aluminum alloy and AISI 


4130 steel alloy. Sheet specimen 


/ 5* = -LeafCorrier stock are given in Table I. The tests 
square to within } deg, 7 a 8 ¥ 


and that the surface finish of ends be 
_ ground to a maximum of 32 microinches 


size was | by 3 in. for both types, while 
Specimen/ the average thickness of the aluminum 
alloy was 0.080 in. and of the steel alloy 


oats time is realized by the fact that is 
faces may remain in the “as received’’ 
condition because neither rolling nor 
a sliding is encountered. ente ring of 


Fig. 3.Simplified top view of compres- _ 
“sion: axture. was 0.088 in. Bar epecime ns were 


machined to a I-in. diam. and a 3-in. 
uta ae length, thus allowing for a similar 2-in. 
in Fig. 1. taken in ce ring the load, ‘the accom- 


results modulus for the bar and shee 
Both mode Is the test use the ation is considered adequate. of ¢ ater 


9 
‘tensometer shown in Fig. 2 In this order to obtain an accurate load- 
design, each of the two pairs of knife deformatioa curve commencing with the 
. “edges i is ek 1 against the specimen by a _ first application of load, a g'y-in. thick = Another factor which was considere 
setscrew that pinches the arms to which — U-shaped shim is inserted around the with relation to accuracy was the effect, 
_ the knife edges are fixed. The arrange- rod and above the lower nut of the ex- if any, of leaf-spring tightness on test _ 
ba ment requires that each setscrew pass te nsome ter before it is set to the speci- 2 readings. Results of eight tests run to 7 
4 freely through at least one arm of the men. After the knife edges have been — de ‘termine this effect are shown in Table - 
os unaffected arm assembly. The slots he firmly set, the shim is removed. This Il. Four tests were made with leaf — 
- provided for this free passage are of mn procedure prevents the upper knife edge springs held against the specimens | 
sufficient size to allow ample vertical — a assembly from supporting the lower - turning the adjusting sc Tews to ‘max 
of the arms oT he only gui-. knife edge assembly before tenting and = mum hi andtightness and four tests” 
lance effected be etween the upper and ome limin: ates error in ain meas- = were made with the se 
lower knife edge assemblies is by the lied. turned to 
imen itself. The 2-i n. gag e le ides a die snugly against the specimens. Th 
in. from each end of the 3-in. sults disclosed that difference: sw - 
en for further absorption of dis- significant and that, therefore, n 
tortion created by loading effects at the of consequence is introduced by vary ing 
ce in tween rng two edge of the specimen the pressure of the leaf springs against 
specimen does not 0. Specimen thickness is limited by the test specimens so long as direct con- 
load- -carrying ability of the support tact is made. 
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possibility of malfunction from the ex- 
cess of cold air beneath the box. Gen- _ 
Material Dimensions, 4 of sion-testing fixture in conjunction with 
and Shape Tests Average | cireuls ating air furnace has proven satis- 
num “i : eu providing accurate data but also bee: 
column 1 in. diam, of the speed with which tes’ 


in. length ,700 | 2 0 1 


» 
AISL 41 wal ambient conditions and three tests 
Steel alloy per hour at 1000 F. 


Steel alloy sheet. .| 0.088 K 1 3 


re. for Testing Sheet M: terials,” 
direction was 


No. 2224, Aerophysics Labo- 


ABLE ‘OMPRI RI OB North’ American Aviation, Inc., 
(2) W.S. ‘Hyle r, “An Evaluation of C om-— 

Stabilizer pre ssion-Testing Techniques for 
— ; _ Properties of Tit anium Sheet,” Re- 
@ ) D. C. Hay ward, ‘ ‘A Fixture for’ 


Se rvices Technic 
Agency, AD 67010. 
) Aireraft Design Criteria, thods of 
Test for Determining Strength a 
erties of Core rie rial for Sandwich 
onstruction at Norm: al Te ‘mper= 
atures, Forest Bulletin, No. 


a 555, U.S. Dept. of Agriculture, Se Sept., 
= 
— Test-52100 5) “Tentative Methods of Compression 
asl -370 | ASTM Standards, E 9-52 T, Am. 
psi - 30.4 al ats , p. 1566 (1955). 
‘ (6) D. A. Paul, . Howell, and H. E. 
Strain Curves Obtained by Single- 
reproduction with one specimea. Thickness and Pack Methods,” Tech- 
nical Note No. 819, Nat. Advisory 


al 


Compression Test 6A 
Titanium Alloy 
a Compression Test av 
psi / 
Yield Stress ksi 1628 8 ne 0068 
psi 16 a Stress ksi 104 


si 11.9 


Me. 6. reproduction with specimens at 900 
s also to be consid-— room temperature, Fig. 6 ils nat 900 F. Committee for Aeronautics, Aug., 1941. 
Figure 4 how well the may be briefly noted here that this 
load-deformation curve is reproduced by fixture is used for low-temperature com- (Compre on ‘ 
; Materials,’ Pree Am. Soc. 
repeated loading of the same specimen. __ pression testing as well, the only varia- Testing Metin. Vol. 45, p. 671 (1945). 
= Figures 5 and 6 illustrate reproduction of tt tion being that it is placed upside down — " (8) R. L. Templin, discussion of (7), Pro- 
data with different specimens of the vA in order to position the mic roformer — ceedings, Am. Soc. Testi 
same stock, Fig. 5 when conducted at above the cold box and thus remove the = 45 
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published by Rayleigh in 1877, yet 
“inte nsive developme nt of sonic te sting» 
1 nethods did not begin until about 1937. 
testing methods have a me 
advantage over most static methods; 
they are nondestructive and, -conse- 
“ d quently, may be used for inspec tion of | 
_, finished products or to determine cer- 
properties of 2 specimen which is to 
<4 be subjected to other tests and to allow 
continued measurements of these prop- 
ahi erties while the specimen is undergoing 
other tests. As a result, several sonic 
testing methods have been developed. 
- In general they may be classified as 
shown in Table I. It is the purpose of 


mec prope rties s most often 

determined by sonic testing are the 
modulus of elasticity in compression, 
tension and shear, from which Poisson’s - 
ratio can be computed. 


not bey the same as from a static: 


‘men is struck a single hammer blow it tion: 
be excited as its damped natural 
"frequency which for small damping is 


an average. some methods, a n 
ure of the viscosity of ‘the 1 material 


a’ 


Equations for Mechanical Properties — 


Most of the early used the 


or 
devices. Often the frequency was ad- 
-justed until resonance was obtained as 


’ NOTE. —DISCUSSION OF THIS PAPER 

- IS INVITED, either for publication or for 

the attention of the author. Address all com- 

munications to ASTM Headquarters, 1916 
Race St., Philadelphia 3, Pa. j= 

—1The boldface numbers in parentheses 

refer to the list of references appended to this 


The modulus of 
elasticity obtained from a sonic test may we 
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E. KESLER and T. S. CHANG 


slightly greater than the frequence Vv for. 
maximum amplitude when the specimen 
is under forced, damped vibration. _ 

To obtain the dynamie modulus of 
el: asticity by sonic methods, it is nece 

sary only to determine the resonant fre 
quency of the specimen. The dynamic 
modulus can then be computed from the 


damped amplitude- fre- 


E ASSIF IC: OF $0 SONIC oF 


= dynami¢ _ modulus — 


= resonant frequency in fle aa x 
= weight of specimen, and 

a factor which depe nds upon oa 


= 
shape and size_ of the 
n, the | mode 


esonant frequency type: © 
Continuous vibration 

“ts amplitude 

De -caying amplitude 


ve velocity type: 
-ulse velocity 
Soniscope 
b. Intervaltimer 
Standing wave velocity 


shown by the crite rion of maximum am- graphs from which may be deter- 
onant frequency is that at which the dynamic Sor 
— displacement of the specimen is 90 deg hs, shear may be determined using torsional 
out of phase with the driving force, that — 5 ibration. The shear modulus can then 
is, f, rather than fyin Fig. 1. Ifthespeci- pe computed from the following equa-_ 
Dw( mA 
essentially the same as the resonant fre- 
is simply at the 4 Ga 


ns amic 


CLYDE E. KESLER, professor of theoretical and 
University of Illinois, has been engaged in research on concrete for — 
the past ten years and has been concerned with sonic properties for 


past five pest five years. 
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4 straight-line portion of the stress-strait 
J In a sonic test, since the defor’ 
mations are very small, the modulus of 
elasticity so determined may be con- a 
sidered as the initial tangent modulus, 
whereas in a static test the strains are ¥ 
— 
ll 
— 
q S. CHANG, assistant professor of theoretical and applied 
operties of concrete for the past four years. 


includ 


- Poisson’s ratio, u, can be ers by 


the following equation: 
a.” 


is good for ie 


tropic materials such as wood and cer-— 


iin types of stone. 


In addition to torsional and flexural 


longitudinal vibrations may 
be used, and the dynamic 


4 


the equi ation: 


hi, fe = frequencies side” 


= 
= dyn: modulus of elasticity in 
mass per unit volume, 
= resonant: il frequency, 
and 
= an integer de on the 


a hi her harmonic. 


“Although Eq. 1 contains a correction 
fa for lateral inertia, no such correction is 
7 included in Eq. 4 because, for the size of ir 
specimens commonly used, the error in 


te 4 wiil be small. Nevertheless, if 


spe cimen radically different in dimen- 
sions is used, the proper correction 

should be estimated and applied. 
___ Anothe r factor of some importance is 
P. the viscosity or damping of a material, 
which may be expressed as damping 
factor or logarithmic decrement. 
J _ The damping factor, Q, is given by the 
following equation prov the damp- 


Q 


v ation per 


cycle used to overcome the 


internal friction. 


a _ 2 Equations 6 and7 are based on the dif- 
_ fe erential equation of the form A x + x B + 
g x = F(t), which describes the behavior of © 
speciemns having only one resonant fre- 


31955 Book of ASTM Standar 
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materials and is not applicable to 


mined from the shape the 

curve, ig. 1, byu using the 

modulus of 

elasticity can. ‘then be where 


The frequencies f; and are located at 
"points on the resonance curve where the 
i. amplitude i is 0.707 of the maximum for 
_ convenience since this allows the gen- 
eral equation to be red luced the 


the of el: astic Poisson's 


ds amping in the materi ial it is necess: wry 
to determine frequencies ies 


ty One type of resonant frequency equip- 
ment often used is that shown in Fig. 3. 

It produces continuous vibration of 

amplitude and controll: ible 

a ‘This apparatus is that in- 


Method 


tal Transverse and +; 
Dam ed free vibration. of Te t for Fund 
Torsional Frequencies of Concrete Spee- - 


amen 
imens (C 215 - 52 T).* The | essential 
parts are the oscillator, driver, pickup — 
and an oscilloscope or a.c. voltmeter. dea! 
Other equipment such as amplifiers and 
quency indicators and the inclusion. 
of both an oscillose ‘ope and voltmeter 
crease the ease of operation of the equip- 
mentandtestaccuracy, 
In operation, the oscillator excites the 
che driver, which in turn forces the spec imen 
resonance at which the am- to vibrate. For free-free vibration, 
plitude of vibration is 0.7 707 the specimen is supported at the — 
the maximum. nodal points which, for transverse vibra- 
at tion, are at a distance 0.224 from the 
ends of the specimen for the funda-— 
‘mental mode of vibration, / being the 
length of the specimen. The motion of 
_ the specimen excites the pickup whose © 
output may be evaluated with the volt-_ 
meter or oscilloscope. The voltmeter 
will afford the most accurate evaluation 
of the strength of the signal from the 
_ pickup provided the contamination is 
low. An oscilloscope, here, has an ad- 
vantage in that it will show any con- 
tamination and in addition Lissajous — 
- figures will show phase angle relation 
ships and indicate the mode of vibra 
Be. . The frequency may be read di- 
rectly from an ace ‘urately calibrated 
oscillator with little error. However, de- 
termination of either d: amping factor or 
logarithmie decrement requires a muc th 
"more accurate frequency measure ment, 
_ This is because the term (f. — fi) in be 
Egs.6and 9 is extremely small compared 
to the magnitudes of f; and fe. A fre- 
quency counter provides a good means 


Knowing the resonant frequencies, 7 
g the re t frequencie the of accurate frequency measurement 


bove equations enable or ompute 
above equations ena type of equipment may be 


torsion and longitudinal vibration by 


Typical resonant frequency properly and driving 
In general, the same infor- 


ay, by 
«Fig. 2. 2— 


The damping 


fs 


= resonant frequenc 


= form indicated. 


he logarithmic: de 


by the equation 


In 
where . A weil Ap are amplitudes of su ; 
cessive vibrations as indicated in Fig. r 


damping fact tor, Q, the loga-_ 
rithmic 5, are related by 


equation: 


Jonsequently the logarithmic decrement 

may be computed from the shape of the 

resonance curve (Fig. 1) by the ‘following — 


Amplifier 


Voltage 
Amplifier 


Pic ket S paper < — 
in this equati — 
| 
‘3 
Bal. 
itn 
— 
— 
1 
— 
— 
= He 
q 
| — 
— 
— 
be 
— 
— — 
ca 


mation from transverse 


hanical here are mee och in- oat should be suffic iently accurate to dete 


tions may be obt: ained from longitu- jeal pickups ayleigh disk mine a reasonable value of resonant fr 


dinal vibrations of the specimen. 


the resonant frequency is in he driver and a phonograph-type crystal 
sonic range at least four methods of ex- Pic kup for tests on various rock cores. —— Reson: ance type sonic testing: ap- 


citing the specimen into vibration may 
be used: 1 mechanical, 2 piezoelectric, 
3 3 electrostatic, and 4 electrodynamic. — 


and optics il detectors. The pickup need = quency from which the modulus 
the same type as the driver. 


elastic ‘ity « can be computed. 
Mitchell used a -speaker- -type 


‘Decaying Sonic Equipment 7 


Depending on the pickup used, its re- pa iratus has also been used in which there | 
sponse may indicate displacement, ve- is no attempt to maintain constant am-— 
ity, or acceleration. Reg: irdless of plitude of vibration. In this method the 


The mechanical method most used is a. quantity is measured there will speci ‘imen is energized by tapping witha 


form of hammer; ; however, this 
cannot supply a constant amplitude 
3 vibration. It will be discussed later. 
In the piezoelectric method, an + 
J. propriate cut quartz (or other) cry 
is cemented the specimen. The 
erystal produces the driving foree by 
changing dimensions in response to an 


be no difficulty in determining the res- hammer or with some other device. 
onance frequency. Kesler and Higuchi _ After the specimen has been struck, the 
(12) have shown that all of the above resulting vibration is allowed to decay 
intities prope rly measured will give at its di amped natural frequency. Under 
the same value of the damping capacity certain circumstances this frequency can 
“or ke logarithmic decrement provided the be used in the formulas indicated above 
ds amping is small. The damping of most ig and the modulus of elasticity computed. — 
intact enginee aterials _ Also if the amplitude between succes-_ 


electric signal. If the characteristics of — og considered small for this purpose; how- sive cycles’ can be dete rmined, the 


the crystal are known, dynamic 
modulus of elasticity can be computed. 
_ Tykociner and Woodruff (4) used this — 
method in their study of quartz bars ; 
and Balamuth (5) used it in his study of 
a In the electrosts atic method, the o 


cillator voltage is applied to. a con- 


"dene nser, the specimen carrying one plate 


with the other plate rigidly fixed close to. 


any dete ‘rioration material: logarithmic decrement can 


as indice by Eq. 7 and 
Determination of Damping and E “quipment for this type of test n 
Vu > » 

OR ee. the natural frequency of a spee i- 
Two items of importance must be — men by matching the sound with 
oman red in computing damping f: actor 
and logarithmic decrement with 


and 9. The first is damping i in the sys- 


a 

suitable calibrated source of tone. He — 
found a ‘set: of orchestra bells suitable 
within certain limits but was not able 


ond is the method of evalu: ating the 


tem other than in the spe 
same end of the specimen. Ide o to determine damping. Grime 


os Barcroft and Jacobs (7), and Kirby (8) 
have used this procedure for vibrating 


me ibrated a specimen by ts it on one 
ssh: ipe of the resonance curve. Damping end and then photogr: from a cath-— 


in the system may be either electrical or le ill > its vibrat t 
= tani : f ode-ray oscilloscope its vibra ion pa - 


In the elec amic method, a 
drivi ing force is produced electromagnet- 
ically on one end of the specimen, while 
at the other end the vibrations are con- © 
_ rerted into electric magnitudes by an Z 
‘electrom agnetic detector. If the speci- 
is non- magnetic it is necessary to 


ay ariation of this method, eddy cur- 
rents have been empl: as driver rand 
4 detecting means. Thomson (9) w 

to use both a magnetic driver and mag- 

netic pickup in his test on concrete. 
common electrodynamic method 


uses a modified mov ing-coil loud 
"speaker, with the voice coil coupled to 
the specimen either directly or through aI 
an air column. Long and Kurtz (10) 
-and many others have used this type of 


‘onsiderable driving force can be 


tained from the mechanical and elec- 


trodynamic methods; only a small force 


can be obtained from the piezoelectric 
aaa even from the 


probably greates st f 


oecur in the supports of the specimen, 


“lt the support for the voice coil and at the = 


mechanical. Mechanical dat nping may p = spread horizontally across the 


screen by a single transverse time base 
driver, and pickup. If a speaker is used Ww ith superimposed 1 tmnillisee ond time 


a driver, some di amping may occur in irks. With such photographic 


point of contact of the plunger and speci-— 


n. Feed-back in an electromagnetic 
driver circuit may be particularly bad sson 


because the signal source may be af- 

fected. A circuit that will eliminate 
feed- back from the driver should be 
The driver and its circuit should and frequency of oscillations in the - 
be such that a constant driving force and subaudio frequency range. Such 


will be obtained as frequency changes. appar: had definite advantages; for 


The measuring circuit should have a fl at instance, it measures directly the ns te 


frequency response and ze ro or nearly ural frequency and the logarithmic 
ero phase shift. erement: of a ds amped vibration, also 

“Tf the points f, and f, in Eqs. 6 and boll giving a fairly accurate value for loga- 

are to be located, the equipment must rithmic decrement. While it is ne ie 

permit measurements of relative ampli-- saving, the instrument is very compli- 
tude. A vacuum tube voltme ter ha — patie expensive and is not appli- 
been used with some success. In this cable in the ultrasonic range 

procedure the voltmeter scale indicates 

the magnitude of the signal at resonance, | Wave Velocity Methods 

and the frequency is then adjusted to 

either side of resonance until ae signal eee for Mechanical Properties: A 


is reduced to 0.707 of its Sn value and Although vibration of a specimen at 


then readings are taken giving f, and f2. or near resonant frequency is the olde st 
Quimby (13) has used a Rayleigh disk method of sonic testing, another method 
suspended in air immediately off theend _ using the velocity of sound waves in the 


of a bar, vibrating longitudinally, to material is ra ipidly gaining favor 


used device the ‘y calle da “ds amp- 
ome ter” in which it was px ssible to deter-_ 
directly the logarithmic decrement 


measure the amplitude of vibration. method a sonic or ultrasonic sound q 


In any of the fous princip It is doubtful if this: ‘procedure is wave is generated in a solid. Actually, 


just mentioned for exciting 
> be used to lete 
pt the “hammer” me be in the 


ficiently accurate to. permit a deter- “three groups of ives are formed: 
ination of the damping factor or al, shear, and waves, 


arithmic decrement. t teach 
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Fig. 5. —Interval 
“They are termed as longitu-— 
din: al, tr: ansverse, and Rayleigh waves, “results in a wave group ‘tha an ity, - 
_ Tespec tively. The velocity of each wave single wave being formed. The veloc- quently only the modulus of a material 
is de termined by the elastic constants — ity of the initial steep wave front is can be determined. For a detailed re- . 
-and the density of the material. taken as a criterion of group velocity view of pulse veloc ity technique and 
compressional — or longitudinal waves which may be greater or less than the equipment for use in testing cone rete the — 
ravel with the greatest velocity and are wave velocity and is dese ribed- by the reade ris referred to a paper by White- 
‘the: ones generally used in determining hurst (19) presented before the » Highway 
the physical properties of various ma- (dV Research Board. 
ter rials. These waves are most conven- pes The soniscope has been used by Leslie 
arrive at the Wi U is the group velocity. ; heesman W hite hhurst, 
ceiver prior “the and If the locity does not. ge (20), and others 
hence are not interfered with by them. then dl = = “wave: veloc ity n ¢ Gene 
Knowing the velocity of the compres- UU = V. Parshad (17) and Leslie and speaking, the Esaaesage used are in the 
sional waves the dynamic modulus of Cheesm: an (18) in tests on concrete have —_—high-sonie or ultrasonic range. < The vo 
elasticity can be computed by the follow- _ varied frequencies from 10,000 to 230,- vary from 20,000 to 250,000 eps. The 
000 eps without obse ‘rving any change in high frequencies have one adv: anti ge. 
E. ‘ group velocity. This is believed to re p- over the low frequencies in that they a 
the conditions in many engi- less affected by the dimensions of 
where neering materials; but even so, itshould specimen with regard to reflections, etc 
: _ be remembered that the pulse technique However, the low frequencies have an — 
measures the group: velocity. | Pe If the advantage in that they may be used ove ro 
_ wave velocity varies with frequency - longer distances in the specimen than 
= compressional mf eae, _ wavelength, which is the case with con- the high frequency sign: sal and still re- 
and tinuously vibrating spec imens, the two tain recognizable form. Higher fre-_ 
ie a s ratio, ve ‘locities will not be equ: al. Beeause of quencies cause less spreading of energy 
a By ‘observation of Eq. 10 it becomes the above considerations _the term in the test specimen, though with lower 
apparent that the variations in Poisson’s pulse veloc ity ” has gener: ally — been efficiency. Rapidly repeated observ 
ratio affect the result to only a small ais a, _ tions with the soniscope may be —— 
degree and for practical purposes andfor sible because of the persiste nt reflec- 
one engineering material the terms tions and tions occurring in 


may be considered a con- the spec 
ste int, B: the ition becomes pula testing of concrete is yore a soni- ~The soniscope has bee slightly re- 
which is an electronic instrument ised, by Gatfield (21) | oan d use ed by 
developed to measure pulse velocity of Jones: (22) for tests on co -oncrete. Gat- 


discussing methods for pulse test- highs -fr equency sound waves: through ld reduced the pulse: repetition ra 
ing, the pulse velocity is commonly re- | Solids. _ A diagram of the soniscope, as 
‘rred to. The pulse velocity is ge used by Leslie and Chee isshown he signals used by Leslie and Chees-— 
ally the group velocity defined below, oe ss semanas propagates a man and Jones were made by using a 


from 100 to about 50. pulses per sec 


‘and it may differ from the wave veloc- sound ws ave into the conerete specimen — tone generator in connection with a 
in the material. If a continuous means of a piezoelectric crystal piezoelectric crystal. The soniscope has 
vibration is traveling in an n infinite mass, lock transducer or driver, mechanically an advantage over the interval timer in 
coupled through a castor-oil medium that the wave form which is received is 
toa rubber diaphr: agm which is placed in viewed on the cathode ray tube. 
contact with the specimen. At some dis- 
tance from the first transducer, another 
transducer, the receiver, is placed. The _ In addition to the soniscope type of 
— _— is ae edt to a cathode equipment, other devices are used for 
a vertical pulse velocity. Long, Kurtz, 
the wave velocity, as a of the amplified and Sandenaw (23) reported on a de- 
= the fre quency, and ured signs al. The time is mes asured elect troni- re vice which is known as an electronic 
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vibration pickups an ampli- 
- fiers, two thyratron tube circuits, and a 
‘triode ballistic galvanometer circuit 
(Fig. 5). is very simple to 
rate. The pickups are merely 
laced a concrete slab at a known 
distance apart and a hammer blow is ap- 
= to the concrete in a horizontal 
- direction and in line with the two pick- 
ups. W hen the impulse reac ‘hes each 
pickup: triggers a thyratron, first 
tarting, then stopping current flow 
through the galvanometer. 
tion of the galvanometer is direc ‘tly pro- — 
portional to the time required for the 
impulse to pass between the two | 
ups. Since two supposedly simi 
circuits may ac tually be different, the 
device must be calibrated to determine — 
its “zero” correction by making a 
number of tests with the p pickup spaced 
at different intervals. If the interval — 
values are plotted as the abscissa and | 
_ the value of the galvanometer readings | 
for each are plotted as the ordinate, a 
straight line drawn through the points — 
obtained will intercept the ordinate axis | 
at some value other than zero. This | 
value is the correction time. Filter (24), 
in reporting the use of a similar micro- 
la interval timer, found that it was x 
necessary to use a zero correction, 
by readings for at 


"Morton (25) used a: a similar device but 
replaced the ballistic galvanometer cir-_ 
cuit by a capacitor which was charged 
during the interval between pulses. The — 
chi arge on the condenser was measured 
a vacuum tube voltmeter circuit. 
Anderson, Nerenst, and Plum (26) 
seal the development and use of a 
Condenser Chronograph very similar to_ 
interval timers mentioned, diffe ring 
in that the timing c: itor is charged 
toa known voltage prior to test. When 
the impact reaches and triggers the first ‘ 
the commences to dis- 


wh Fig. 6.— 


chart is taken, zero correction being 


~The de flec- 4 


an produced pulse to de- 


Cathode Ray 


blow ¢ device. 


when the impulse oper cates the seca 

pickup the discharge is stopped. The> 
ratio of the final voltage to the original 
voltage is a direct measure of the time 
interval. In this case no calibration 


taken into account by making at least 
five readings with the spacings of the 
pickups increased by regular intervals. 
Again the distances and measured times _ 
are plotted, and the ordinate i rept i 

then the zero’” ( correc tion. 


Equipment Combining 


Seniscepe 

7 

Interval Timer Features 


type of ap 


and 


tus used 


oy elop sound waves in the specimen; the 
c pulse is repeated as many as 100 eps. 
electronic interval equipment uses 
only a single pulse developed 
f. by a mechanical blow which may vary 


and give variation in results unless the 


i _ blow is controlled by a spring or similar 


mechanism. Equipment combining fea- 
—_ of the interval timer and the soni- 
scope have been developed. In this 
ease the transmitter may be a small — 
spring-driven hammer operated at ap- 
proximately 5 blows per sec by a motor- 
driven cam. Instruments of this type 
ally use the cathode 


ring time. 


such an apparatus in the 
Laboratories du Batiment et des Tra-— 
yaux Publics in Paris. A block iram 
of their device is shown in Fig. 
may be seen from the figure the ham- 
mer does not strike the concrete = 
rathe ran anvil which is in contact with 
the concrete. A detector on the anvil 
— the signal which causes the | 
trace of the oscilloscope to commence its 
sweep | before the impulse reaches the 
—— 


"Weak and Meyers (28) used port- _ 


sound concrete was developed 


by 


to the other 


a relationship of the two signals. 


Chefdeville and. Dawance (27) in 


6. As velocity 


electronic hammer, whie h strikes a 
target at the rate of approximately 3 
_ times a second. Bozorth, Mason, and — 
-MeSkinin (29) studied the frequency 
dependence of the elastic constants in 
nickel crystals by using an ultrasonic a 
pulsing method with a frequency 4 
about 10 Me (Fi ig. 7). 
Standing Wave Meth 
tion to the soniscope and in-— 
al-timer, other devices ¢ are used 
measuring sound velocity. An early 


method for measuring wave of 


4 


They 
_ lo Joud 


Long and Kurtz (10). 
onverted 


lator. The connec to 
speaker cone was rigidly attached to the 
concrete to be tested. JA vibration 
pickup and oscilloscope were used to | 
analyze the wave forms developed in the 
concrete. The oscillator was fed to one | 
pair of plates of the oscilloscope while 
signal from the vibration pickup was 
plates. Lissajous 
figures were ‘used to indicate the phase 


ise 


the concrete and then moved away from i 
i speaker along a radial line until the 
illosecope pattern: indicated a 180 
de phase shift. rom the distance 
rough which the pickup had been 
n d and the frequency, the 
computed : the dist: ince 
through which the pic kup had been 
moved being equal to wave length 
the known frequency in the concrete. 

Discussion 
The resonant y me 

- quite useful but is applicable for labora- 

tory specimens only, meaning that the 


ose 


mover wave 


able equipment in their studies on lime- - specimens must be of certain sizes and 


pota ash-soil compositions employed in apes 


Fig. 7. —Ultrasonic pulsing measuring app 


in | order that a convenient test 


ig 

[Fused ¢ Quartz Rods 
Quartz Crystal 


‘Quarter Wave 


Length Seals 


x 


— 
— 
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hides make a test, the pickup was placed on 
= 
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pulse velocity may be used with he authors wish to th: 

almost equal fac ility in the field 
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_ The phenomenon of stress-corrosion cracking which may occur when 
austenitic stainless steels are exposed to moist thermal insulating materials 


: is believed to result from the action of water-soluble chlorides leached 
Chemical analyses showed that 
fiber insulatin 
Simulated 


them. ulated 
tion had the great 
days of exposure 


_ was present betw calcium silicat 


wits 


ice tests indic 


se 
tendency to | Pp 


Iv 
o sta 


USTENITIC stainless 


A 


added to retain the austenite 


4 ndustry because of their excellent re= 
sistance to chemical attack. However, 
fi failures of austenitic stainless steels by 
stress-corrosion cracking can occur w hen 
ertain con litions of stress and environ- 
¢ 88 and environ: 
ment are ent. 
r 

Stress-corrosion ¢ racking of at auste snitic 
stainless steels is often associated with | 
chloride-bearing environments and the 
presence of stress, residual or applied. 

The corrosive environment by itself 
usu: ally produc es only page general corro- 


oce 


s 
4 


: 1e Sy mposium on Thermal 
Insulating Materials, Philadelphia, Feb. 6, 
1 Solid solution of alloying elements in 
gamma or face-centered cubic iron. 
The boldface numbers in parentheses 
refer to the list of references —— = 
this paper. 


* Presented at 


phaset at ambient temperatures. These 
steels are used throughout the che mical alone, and at. stress 


a 


4 , materials, with little ‘Giiecenee in chloride level between 


ated that 85 7 per cent magnesia insula- 
produce cracking at 100 Cc. After 200 


te. and glass ‘fibe ins sulations. 


Stress, the corrosion concentrates along: 


“steels may be defined as those chromium- relatively few paths, and penetration of 
iron alloys to which sufficient nickel has the steel becomes rapid. Thus, stress- 


corrosion cracking causes equipment to 
fail much sooner than by corrosion 
that, by the 
Selves, would not be d 


industrial process “me all cases 
the faile 
his discussion is concerne 

vith the specific case (2) where thermal 
nsulation was use d ov austenitic 
stainless steel piping or tubing operating — 

at temperatures from 50 to 110 C, and 


the insulation became wetted. This ; 
cracking has been attributed to the — 


action of water-soluble ¢ } loride 's leached 


‘from the insul: ation (2). 


ae The leaching p process can be visualized 


by reference to Fig. 1. The water for — 
the leaching action can ere as rain 


Bu 


‘d part had to 


CHLORIDES CONCENTRAT 
__AT HOT PIPE SURFACE: 


- 


DANA, JR, 


ARTHUR WwW. 
du "Pont de 


project at the | E. 


in research o on. “the phenomenon of 
_stress-corrosion cracking of austenitic 
stainless steel since 1954. He is active 
on the stress-corrosion task force of sub- 
committee IV of ASTM Committee A-10 © 
on tron, Chromium-Nickel, and Related 
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“Fig. 2.—Experimental method for deter- 


; a centrated by ev aporation of the water. 


7 ure of the piping or vessel was initiated 


— 


sil 


q 


mining tendency of insulation materials to 
_ stress corrosion crack austenitic stainless 
‘steels (X 0.5). 


- water or as a steam leak. The water, 
on passing through the insulation, 

leaches out the water-soluble chlorides. 
At the hot surface of the equipment, 
the water-soluble chlorides are con- 


In this manner, environmental condi- 
tions for stress-corros ion cracking of 
austenitic stainless steels are ab- 
At least 40 failures of austenitic stain- 
less steel process equipment within the 
du Pont Co. have been traced to the 
thermal insul: ition. In each case, fail- 


La) 


at the surface covered with the insu 
W W her re ¢ ‘he alyse 
available, chloride porns as high as 3 
to 5 per cent have been found. This is 
in contrast to less than 0.5 per cent 
chlorides present in the insulation on a 
bulk basis. In one instance, an austen- 
_ itic stainless tower failed after two years’ 
service at LOOC. Stress-corrosion crack- 
ing started on the outside of the column 
about 3 to 6 ft from the top. The tower 
had been lagged with 85 per cent 
‘= agnesia insulation and was exposed to 


In the above cases, austenitic stainless 


steels were specified as the materials of ps 

construc tion | because of the corrosive re- _ 
quirements of —proe ess streams. 
There fe an alternate | 


king in chloride. environ- 


an acceptable solution to 
prev ent the occurrence of failures 
the corrosion resistance and cost were 
comparable to stainless steel. 
~ material are norm: ally used where serv 


ice temperatures range from 50 to 110 utilizing a precision bender. The head 


¢: 85 per cent magnesia, calcium sili- 


ea iss me 85 dae r 
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ts 1ined in box lot quantities from as many 
- sources as possible. Both the edge and 


la- the deionized w 


ty 


Three types of ‘thermal insul: 


hydrated, basic magnesium carbonate 
reinforced with mineral fiber. ‘aleium 

cate insulation contains 55 per cent — 
or more by weight of hydrous calcium 
icate re inforced with mineral fiber 
Gh: ass fiber insulations usually 
glass fibers reinforced with 


binder. These three materials were 


in the present investigation. 


The primary objective of the expe ri- 


* e- ntal program was that of determining 


whether moist samples of 85 per cent 
vgnesia, calcium. silic ate, and glass “= 
fiber insulating materials would cause 
-stress-corrosion cracking of auste nitic 
stainless steels. As a necessary 


rials were determine¢ 

Material and Procedur 

Chloride ans aly ses were perf 


an indepe ndent testing -em-— 
ploying standard gravimetric techniques. 
Unused insulation samples were 


flection calculations. 4 


Deflection, in 

Applied stress, 

Modulus of elasticity, psi 

Radius of bend, in. ae 

Thickness, in. 

Length straight section, in. 


center of the block and pipe insulation 
samples were analyzed for total and 
water-soluble 
After completion of a test, samples of 
the surface residues were scraped from = | 
the stainless steel specimens and ana- an - 
—_ 
lyzed for their chloride contents. or 
In the test method, Fig. 2, the block 
of insulation acts as a ‘wiek, drawing 
water up from the dish to— 
the specimen e. Wate -soluble 
chlorides are leached from the insulation — 


__ as the water travels from the dish to the 
yield strength of the annealed type 304 © 


specimen. At the specimen surface, the ae: 
- chloride concentration of the water solu- 

ste 1inless steel. The necessary deflec- 
tion to induce this stress at the bend was | 


tion is increased by evaporation, in many 
 ealeulated by means of a formula de- 


‘ases to dryness. Specimen tempera- 
tures are controlled to within +3 C by 

rived from the theory of elasticity. 
flections were measured from the rest 


varying the current flow through the 
position of the U-bend specimen. . The 


resistance heater which is taped to the 
curved portion of the specimen. Powe . 
~ formula is given below and the measure-_ 
Lore 


of progr as “chosen ‘for the 
entire xperimental program. This 
stress is approximately 95 per cent of the - 


we? 
4 


controlled by a transformer. 
+. 


The U-bend specimen is stressed by 
tightening the boltassembly. 
(L + R)BR - + 


pe : 304 stainles s steel (0.06 carbon, 4 
6. 54 silicon, 59 manganese, 
chromium, 8.97 nic ckel) sheet was 
long. we ere” 

7-in. 
The sheared edges and one 
~ flat surface were ground wet on a 80 grit 
belt (the ground surface was exposed to 
the insulation), 1-in. radius bend 
was placed in the center of the spe < imen 


stress, psi, 

modulus of elastic psi, 

thickness, 
= radius of bend, in., and | 


5 


Cale the de are 
a iously long and tedious. By using | 
that a roller did the bending rather than _ fixtures and employing careful bending 
a fric tion arrangement which is ve procedures, it was possible to bend apes i 


used. n this manne T, sere ate hing -_. mens to close tolerances. — 
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_of the bending machine was modified so 


Fi | for de- 
= 
&g 
= 
&§ 
were minimized. Ajigwasused 
al = ling the holes and to check that 7 bs 4 
— 
— 
— 
— 
A 
ZZ 
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—CHLORIDE ANALYSES* 
«Edge 3 Center Insulation "Water- Water-_ 


7 to 0.23 


22 to 0. 26 0.21 to0 25 19 to0.25 > to 0.24 magnesia. . .| 0.05 to 0.51 | 16 
0 


0.44t00.55 | 0.45 to 0.54 35to0.46 0.33 to0.51 Calcium silicate. 0.02 to 0.45 
ave 0.27 to 0. 33 | 0.09 to to 0.32 0.05 to 0 32 Glass fiber 0.01t00.50, O17 


47 | 0.43 t00.48 
0.21t00.29 | 0.04t0025 | 0.20to0.2: 
0 16 to0.33 | 0.15to 0.33 0.15 to 0.3% 
Sto 0 re 0.06 to 0.20 0. 16 to 0.18 
08 to 0.19 
0.05 to 0.13 


ranges of ¢ hloride contents for the three 
= types. These data emphasize the neces- 
= 27 to 0. to 0. 06 0 to 0. 10 sity of defining the relative suscepti- 
to € 30 to to 24 to 0.: 
to 0.14 to 0.15 09 to 0.10 0.08 to 0 bility of austenitic stainless steel 
t0 0.55 01 to 0.50 stress-corrosion cracking as a function of 
0-10 to 0.13 06 to 0.10 


of insulation are listed in Table 
“measureme nts very specimens tio in- I. In each case, ranges of chloride con-_ 
sure uniformity. tents are given since samples were ob- 
The use of a U-bend specimen pla tained from more than one source for a to cause 
 Timit ations, which have been described given type and supplier. No signific ant sion cracking of type 304 austenitic 
by other investigators (6), on the test. was noted in the chlorides stainless steel (standard “mate rial for 
method. However, its application present in the edge and center of the this vestigation). For these test 
is to screen environments, the thermal block or pipe— samples. On the other the apparatus show n in and 
insulation materials, for tendenc ‘y to hand, considerable variations were pres- viously ¢ bed was used. 
promote stress-corrosion cracking. For ent for differe nt samples from a given from se tests are. ‘summar 
this purpose, the test is believed a actur between manufac Table III. 
quate and has the advanta age of low cost tu (of e ch type of insulation mate- _ oe In Table III note that of the si 
and permits running many tests simul- rial. per cent magnesia insulations 
taneously. results of the chloride analyses are five produced cracking. 
- Specime ns have been exposed at 100, summarized in Table II. Comparing .. only two of the five coleinaha silicate i in- 
> 80, 60, and 40 C. The results at 100 C i: the three insulation types, jon pointsare sulations tested caused stress-c orrosion — 
have been nearly completed and, there- evident: (1) all of the thermal insula- — cracking of the type 304 stainless steel 
fore, comprise the major portion of the tions analyzed contained water-s specimens. Both specimens e 
data presented. However, preliminary 
results at the other te mperatures are 
During each test, the incidence of 
crac king was observed as a function TABLE II—PRELIMIN: ARY ST R 1ESS-CORROSION Cc Xe KING 'ESTS x Cc 
q of exposure time. Specimens were_ 


Ty facturer| Time, Insulation from 


reddish black deposits 85 per cent Magnesia..... A | 266 = Cracked | 0.05to0.22 | 0.41(8.1) 


10 to 0. 13 to 0.22 to 0.22 


10 to 0.2 1200.20 0.05 to 0.21 per 


ent _ by 


dis 


85 per cent Magnesia... Cracked 0.05 to 0.21 Q 
a producta) along the cracks. 85 per cent Magnesia... . Cracked - 


i 20 to 0.24 | 1.83 
Deionized water which contained 85 per cent Magnesia..... D {No cracks, | 0.33 to 0 51 | 0. 
measurable amounts (<0.05 ppm) of 85 per cont Magnesia... 218 Cracked 83 to0.51_ 
85 per cenit Me fagnesia. No crac ks, .05 to 0.32 
85 per cent Mz agnes "ee ee, ¢ Cracked 03 to 0 09 
Calcium silicate. 204 Cracked .40 to 0.45 
Calcium silicate. 2 H a No cracks 3 04 to 0.22 
Calcium silicate. . 2 No cracks 0.15 to 0.32 
Calcium silicate No cracks to 0.17. 


> 


Calcium silicate....._ . 96 Cracked 02 to 0.11 
‘Results and Discussion Glass fiber Crac ked 01 to 0.50 
cut Glass fiber | 348 | eked 0.01 to 0.50 
Chloride Analyses 


@Tf specimen cracked, days for crac king to occur listed. 

~ Chloride analyses of the three ty pes “test terminated at indicated exposure time. 

ast 
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chlorides, and (2) for practical purposes, 
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oll 
— 
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7 
ined using 
| 
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85 percent 
Mognesia, 
Manufacturer B 
(0.05 -0.2/ 
percent 
Chiorides)~__ 


percent Magnesia, A || 
Manufacturer E x 


(005- 0.32 percent , 


Siticere, 
Manufacturer H 
(0.04-0.22 per cent 
tae Chlorides). 


— 


Gloss Fiber, 
Manufacturer R 


(0.09- 


30000 psi 


Chlorides) 


810 20 40 60 


Exposure Time, doys 
Fig. ok Multiple cracking tests on type 304 stainless steel speci- _ 
mens exposed to samples of three types of insulation Toa cae 


the one iealaialas s glass fiber in- bulk average for the deposit of 0.41 pe . 


on w ‘as 


s were real 


procedure. 


Multipte Creckin 


ing 


sulation from manufacturer was 


manufacturers, | 
in cracking behavior is noted. This 


other hand, the chloride conte nts of ey 


4 


ium silicate 


To statistic cally” check 


4. The 85 per cent magnesia 


total ‘of 8 specime ene. All 10 spe cimens 
were cracked in 8 days. 
_ The positions of the four curves from 


left to right show the relative cracking | 


tendency of the four insulation materials. 
For example, the 85 per cent magnesia — 
‘insulation from manufacturer B ob- 
has the strongest tend- 
eney. omparing now the two 85 per 
cent magnesia insulations from different of 
a significant difference ie 


bel 


rials, for che 


vior is not related to the chemica 
inten ts of the two mate 
4 ualyses did n¢ ot show any sig 
In te the chloride content of the 85 pe 
cent magnesia insulation from manufac 
turer B on the average was lower than 
that from manufacturer E. On the 


posits scraped from four of the ten ie 
bend specimens tested were consistently — 
higher for the insulation from manufac- Bs 
turer B which caused cracking in the 
shortest exposure time. The analyses 
were 4.20, 3.00, 20.00 and 1.60 per cent 
by weight versus 1.07, 0.86, 0.51, and 

.20 per cent for insulation E. These 
analyses suggest that chlorides more 
readily leached from the 85 per cent 
magnesia exhibiting the shortest crac ke 
ing time. . Why this is the cas 


in pute tc es ne y is noted up to 100 
days exposure time. At longer times, 


difference becomes less pronounced. 


og he data shown in Fig. 4 indicate that 
all three types of thermal insulation, 85 


Bb cent magnesia, calcium silicate, and 


parent between the time for cracking and 
the chloride content of the three insula 


= 


sulation were cracked. The fact that cent. _ The data for the chloride conte nts — 
‘calcium silicate insulations some manu- indicated that chlorides were con- 
facturers’ insulation caused cr: icking, centrated at the specimen surface to : 
differences in cracking tendenc y exist ‘ a insulations. However, the actual chlo- 
_ between sources of a given insulation _ ride analyses were not directly compar- 
alized by comparing the chloride anal- involved in sampling. _ 
yses of the insulations. T he 85 per ak hile these pre Jiminary results in- 
cause cracking within 160 days exposure —_ havior may exist betwee n the three ty pes 
time contained the highest hloride con- of thermal _insul ation — be ‘tween 
«df sources of a given type, the questi 
hand, one 
that did er an stainless speci- = or due to 
tained the lowest 
amount of chloride 0.03, to 0.09 per 
cent. Similar results were obtained on 
_ Considering now the variations in — ja cracking behavior noted in the pre- 
mor racking times observed among samples Timmins ary tests, 10 duplic ate tests were 
for cracking for the 85 per cent magnesia - with selected samples of each insulation 
insulations v: aried from 7 to 266 days, type. — ~The results are summarized in 
from 96 to 204 days where stress-corro- = 
. . 
sion cracking occurred. The one 
days. While not conclusive, these 
results indic ated that diffe rence s 
three pes of the mal insulation. 
correlation was apparent betwee 
scraped from the specimens after term-_ 
_ ination of the tests and the incidence of 
concentrations found in the deposits hal 
_ probably reflected dilution effects caused 
the spec imen. In one case (85 per cent 
magnesia from manufacturer A), it was 
the cracked area free from appreciable 
mounts of insulation. This sample 


for both the 85 per cent magnesia and of the surface deposits given in Table 
while others did not, suggested that level higher than that present in the 
type. This difference cannot be ration- able with each other rasa result of errors: 
cent magnesia insulations that did not — dicated that differences in cracking be- 
and 
tents, up to 0 51 per cent. On 
1anufacturer’s insula- por sed whether these differences 
calcium silicate insulation. 
of the three insulation types, the time run at 100 C specimen temperatures 
while that for the calcium silic ate ranged = 
fiber insuls ation caused cracking in 8 to 
eracking behavior may exist between 
the chloride contents of the deposits 
cracking. — The relatively low chloride 
; by partic ‘les of the insulation sticking to 
possible to obtain a sample adjacent to 
onté ained ‘8.1 per cent noes versus a 


4 


‘hosen ause this insulation produced tion types. The prese of wate 

- cracking of the type 304 stainless steel soluble chlorides appears to be a suffi- 

specimens within the shortest period i cle nt condition for cracking. 

the preliminary tests. The other three be} evaluate further whether 

insulations were selected for two presence of chlorides in the insulation is 

their chlor ride conte were ecessary for crac king to oceur, a a 
able, and (2) wither r the 85 per ‘ent ia 
gnesia_ insul: ation from manufacturer 

nor the calcium silicate insulation from of silver nitrate. 

manufacturer H caused cracking in the ride is only slightly soluble in water 

preliminary tests. (<1X10~g perml). After treating with 

curves in Fig. 4 were obtained by silver nitrate, 

plotting the number of cracked speci- 


he cessa 


no cracking has been 
observed after 264 days exposure. The 
mens in cumulative per cent as a func- = untreated blocks caused cracking in S 
tion of test time measured in days. days or less under the same conditions. — 
Consider the curve for the 85 per cent Thus, the’ presence of water-soluble 
magnesia insulation from manufacturer chlorides must be considered a 
After 3 days exposure time, 3 of the factor contributing to the stress-corro-_ 
—— had cracked. After 6 sion cracking of austenitic stainless 
ad s, 5 more specimens had cracked or a _ by moist thermal insuls eee 


q jel 
&g 
4 
‘ im 
im 
; 
il 
— 
4 
— 
im 
= 


3 
(a) Appear ance crac 


s-sec tion of imen penetration 


present ion Temper: ature h: As 


a direct influence on the stress-corro- 

sion cracking process. Hoar and og 
ae (5) have reported that changes in tem- 
= perature on the order of 10 C can result — 


7 in a twofold increase in time to failure of 7 


— austenitic stainless steels exposed t 
centrated MgC solutions. Specimen 
temperature also w influence 


the experimental method used in this — 


‘the rate of evaporation of the water in 


investigation. — The rate of evaporation 


not only controls the concentration of 
chlorides at the specimen surface but 


also the amount of water drawn through & 


the block of insulation. This latter 
fae tor depends on the continual remov 

of water at the top of the block to pro-- 
vide the driving force the wic king 


action. 
> 


e bri ane ching 


and 40 C specimen temperatures with 


studied in the multiple cracking tests. 

_ Only the 85 per cent magnesia insulation 
from manufacturer B has caused crack-— 
ing of the type 304 Ste ainless steel spec ie 
n rac king occurred 


on temperature after 
e. At 100C 


ASTM 


5 per cent magnesia insulati s steel specimenex- 
the same f = = 
— 
— 


Surface cracking. : th cracking (<6). 


42> 


(b) Aqua regia ‘etch. 


_ Cross-section of specimen. } 


tress-corrosion cracking of type 304 stainless steel specimen > 
d to glass fiberinsilation at100C. 


er sd in 8 days or less on exposure to 

this insulation material. All of the 
specimens have been in test for at least 
293 days. These preliminary data in-— 
dicate that temperature has a_pro- 
nounced influence on the incidence of 


section of the specimens (Figs. 5(b), 6(b), 
7(6)), the cracks take a “lightning- 
like’’ pattern that is transgranular, 
7 Examination of the surface layers of 
the specimens after polishing 
that the main cracks often 
- from areas where preferential corros 
attack had occurred (Fig. 8). Th 
areas of preferential corrosion attack 
Sa) appeared to be slip lines or deformation 
bands formed in the distorted surface 
layer of the specimens. After the corro-— 
sion had proceeded sufficiently far, a 
_pit-like depression formed from which 


may provide a clue to the mechanism 


of crack initiation. The relation of the 


observed preferential corrosion attack ration line Unetched (X 1000). 


(P2001) 51 


= 
= 


in the surface layers and the crack initia- 4s 4 ad in n all three types of thermal aie a- 
tion process will be studied i in another tion, with little difference in chloride 


= 


= 


exists between 
Summary and Conclusions 


eracking which may occur when austeni- 
tie stainless steels are exposed to moist “y 
t 


thermal insulating materials is believed 
| to result from the action of water-soluble — 
7 a leached from the insulations. 
Therefore, the leaching reaction and the 
mechanism by which chlorides are con-_ 
centrated at the surface of the a 
ae or ‘equipment are of primary importance 
dete ermining the time 
quired for crack 
“ rac king tim 
vice crac ns 
to be done. 
The data” obtained from chemical 
ilyses and « exposing stressed type 304 
Stainless steel U-bend specimens to 
samples of 85 per cent magnesia, calcium 
-silie ate, and glass fiber insulating mate- _ 
* rials in a simulated service test in- 


1g 
Wate chl orides are pre 


ay 


3. The 85 per cent magnesia insula- 
ion i id the greatest te ndency to pro- 
— duce crac king at 100 C specimen tem- 
perature. _ After 200 days exposure, no 
statistically significant difference in 


rac of spe 


remains ‘contac t with moist insulation materials. 
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Mr. F.N. ALQUIST IST. —W hat effect on poly styrene. 
chloride content would heating in steam _ 4 question and yet somewhat of an adie 


: 
In. A.W. Daa, Jr. (author) e have tried to develop a test 


nt ag fact, would account for these same variables 
as I mentioned in the introductior, which you have encountered “also. 


considerable number of failures have What wa do ts vary ‘the unde 
ie 
_ been experienced in the v icinity of steam. es d 


leaks. | Application of a “steam clean- 
ing” treatment to remove chlorides 


mental stress cracking of polystyrene. 


controlled ¢ onditions until we have 
res vched that point or critical 
2 above which the material will crack and 
below which it willnot. 
a I noticed that you stressed a part by 


bend the plastic over an » elliptical el 
whic h, by ing a variable 


AUBER. interest ing radius es a high str on one 
end of our so-called bending form and 
a low stress on the other end, varying 
proportionately in between. We can 
then determine the so-called critical 
stress of the plastic stressed in this 
manner. We wonder if you have in- 


vestigated this approach and, if not, am 


this for your we. if 


Dana.—To date, the question of 
whether a critical stress exists for the 
stress-corrosion cracking of austenitic 
stainless steels remains in doubt. In 
our work, we were primarily interested | 
in the environment, the therms al insula~ : 


cracking in stainless steel, we noted they 
were the same as those we encounter in — 
the environmental stress cracking of 
ti plastic: materials such as poly <p lene or | 
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tion, and “for ‘that res 
studied the effect of applied stress. 


Mr. Wi ILLIAM 8. "Three 
‘commonly used insulating materials of 
the premolded type have been men- 
tioned as being unsuited for the protec- 
tion of stainless steel pipe at elevated 
temperatures. There are many in- 
materials which could be 
molded and which do not contain mee 
cium chloride. Would there be a good , 
market for products if 


Mr. Dana.—We have not ruled out 
product development of new materials | 
~ asa solution to the proble m. Howev er, 
chlorides are common in nature and we 
have analy zed materials: other tha 
silicate and glass fiber and have 
yet to find one that did not contain 
chlorides. One must realize that we 
are dealing with a situation where a 
minor constituent of the environment 
becomes the major constituent contrib- 
uting to the cracking process. Chlo- 
= contents measured in the ppm range 
can cause the stress-corrosion cracking 
a austenitic stainless steels. At the 
- same time I am sure that if a chloride- 
free insulation 
be a market for 


957 


m 
— 
&g 
we carried out of the insulation with th 
steam. Whether this could be practicall 
1 out to make chloride-free insula 
. 
q 
— 
— 


and Rep Method 


‘ 
~~ 


HE EARL of ells” 
and Taylor ay seemed to indicate that — 
maximum limit on the 
“ oxides in a hydrated lime would be — 
desirable. An arbitrary limit of 8 
unhydrated oxide was proposed in 
the Tentative Amendment to Federal 
Specification SS-L-351, dated Feb. 2, 
1940. This limit was subsequently. = 
= spec ified in AST M Spee ifications C 2062 
C 2u 7.8. These specifications recog- 
- nize two types of hydrated lime, namely. 
type N, or normal hydrate, and type 8, — 
or speci ial hydrate. Type § is differen-_ 
tiated from type N mainly in that 
limits ation on the ed i 
method for determining. tl 
hydrs ated oxides is set forth in AST M 


agnesia in 


is method gives seproduciole results that ‘substan tially agree: with 


i ysis sem hod 


MgO control ai at the also 

begreatly facilitated. 
4 ‘that a rapid test 
method could be developed based on the 
forced hydration of the unhydrated 
; MgO by high- -pressure steam in a stand- 
‘ard autoclave. could assume that 
_ each molecule of H,O that the lime 


hydrate acquired was the result of the We: 


hydration of one molecule of free oxide. he 2 
If the same assumption is made as in the 
standard chemical analysis method that 
the ¢ CaO was: already completely 
drated, | _only could be 


Methods C 25, Chemical Analysis of 


Lime. This method requires a chem- 
ical analysis for the main constituents 
of the hydr: ated lime, and the un- 
— hydrated oxides are calculated from 
+ the values obtained. The unhydrated 
7 oxide calculation depends on the as- 

sumption that in the process of hydra- 

the CaO hydrates preferentially 
and, in “case of dolomitic lime 


hydrate, the CaO is completely hydrated 
while the MgO is but partially hydrated. — 
calculated combined H,O is, there-— 
fore, apportioned so as to satisfy all the | 
the rest of the H,O is assigned to 
_ its equivalent of MgO, and the resultant -. 


? remainder of MgO i is assumed to 


- TS INVITED, either for publication or for 
the attention of the author. Address all — 
Rese ations to ASTM He adquarters, 
1916 Race St., P hiladelphia 3, Pa. 


a a 1The boldface numbers in parentheses 


-NOTE.—DISC USSION OF THIS 


unhydrated. 
The required chemical _analys 
expens ive and time-consuming. Should 


the prosp ective purchaser no in- MIL TRA TRATT ting 


terest in the chemical composition but Materials Secticn, Bureau of 
be primarily interested in the free MgO aE Standards, formerly held research fellow- a 


paper. content of the lime, he would have no> ships at the Bureau of Standards from the 


to the list of references appended to this 
Specifica ation ‘for Special Finishing Hy- 


‘drated Lime | (Cc 206-49), 1955 Book of 


option to forego chemical analysis. It National Lime Assn. and the National — 


Standards, Part 213. Seemed desirable, therefor: to prov ride of Sciences for research on 


Specification for Hydrated Lime for 


> 
unhydrated MgO conten'. The pur- respectively; is currently engaged on re- 


_ 4 Methods of Chemical Analysis of Lime- 
stone, Quick-lime and Hydrated Lime (C 25- 
47 1955 Book of ASTM Standards, Part 


an easy, rapid test to de.-rtnine the _cement-lime and masonry cement mortars, 


chaser would then have the option of search on the permeability of concretes 


either a complete. chemical analy sis or a and mortars and on improving test methods 


rapid free MgO determination. F lime and lime-pozzolan mixtures. 


) olomitic Lime F y rates 
— — 
Obtainea Oy the costly and time-consuming standar 
| 
| 
— 
4 
— 
— 
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To gain in O, _ the, 


* due to CO, would lead to s 
error. 
re 
Apparatus 


a 
The in thetes stincludes- 
the following: (a) standard autoclave 
(ASTM Method C 151-56),° (b) CO.-— 
free drying apparatus, and (c) crucible 
holder and stand for autoclave. | 
glass apparatus described in AS T™. 
Method C 25 was not suitable for this 
method, so a ).-free drying apparatus, 
Fig. 1, of simple design was developed. 
The drying apparatus consisted of a 


small desiccator placed in an oven main- a 


tained at 120 C. The desiccator cover 
asa was provided with a hole - fitted with | 
rubber stopper.  Com- 


§ Method of Test for Autoclave Expansion 
of Portland Cement (C 151-56), 1956 Sup- 
ple wd to Book of AST M Standar s, Part 3, 


ae id and a dryi ing tower containing 
ascarite and m: agnesium perch ite. 
The dry ‘O.-free air 
through a small- bore soft coppe 
into the desiccator, through one of the 
holes in the rubber stopper. The 
desiccator was vented through the 
¥ other hole. The copper tubing was 
ses coiled within the ov en to prov ide 
flexibility and easy manipulation of the 
MEA, 
3, Was made 


re diameter. holes 
in, dis umeter, to ac commodate 
three crucibles, were cut in the sheet. io 
at he stand was made from a 5 in. outside : 
diameter iron tripod, the legs of whie ho 
cut down to a height of 5 in. . The 
; steel sheet was placed on the © 
flange of the iron ring. Two small 
were drilled near the outer cir- 
of the » through 
= a stiff copper wir 


eas a h: and lle. 


a equipment is likely to be available in a ”q 


Taboratory equipped to test cementitious 


It was established that. the sample 


must be dried, before and after auto- 
| ‘laving, in a CO,free atmosphere. 
hen plac ed in an ordins ary electric ‘ally 


heated oven, the hydrated lime com- 


The 


se bined with CO, during prolonged drying. 
However, the sample attained constant 


weight in the CO.-free drying appar: tus 
<_ in 2 hr and there was neither gain nor 

a loss in w eight when it was further he: ated 
in ove rnight. These prec: autions, 

arently prevented carbonation 

i drying. _ After autoclaving, wl n 

the sample contained consider: ibly more 

a time of 3 hr \ 


Method 151s is at 295 psi 
cement testing. Although lower 
pressure had been shown to be adequate 
(1), it was convenient in this study to 
autoclave at 295 psi for 1 hr (2). When 
an autoclaved and dried sample was re- — 
placed in the autociave and treated at _ 
ea 295 > psi for an additional 2 hr, no further a 
weight gain resulted. Precautions had 
to be taken to prevent the hydrated 


_ lime from being carbonated during auto- 
ing. These precautions, which will © 
b describe 1d below, seemed adequate 
it was found th: at a small sample w: — 
Ly 


— — 
— 4 
— 


porcelain crucible occasionally filled 
with water during autoclaving. When — 
a platinum crucible was used, the lime 
sample appeared dry after autoclav ing, 
and only a few droplets of retire. 
z moisture adhered to the inside wall of | 
crucible. The crucible had to be 
‘shielded from moisture dripping from 
the top of the autoclave. An inverted 
nickel dish, about 40 mm in inside diam-_ 
_ eter and 10 mm deep, placed over the 
crucible served the better than 
on regula r 4 


Analysis Metho 


over the cruc easy 
ps ssage of steam to the sample.  Agias s 
cover could not be used, since the glass 
reacted with steam and formed a scum > 
which interfered with the test. It was 


—Unhydrated MgO, percent, 


Chemical 


Unhydrated MgO, per cont, 
he ing test procedure was MgO values obtained chemical analysis and by 


_forced-hydration methods. 
developed as a result of the pre liminary is y 


- 


publication it was called to the author's 
-attention that essentially the same method 
of test was suggested by V. Tadsen in an 


‘SIS AND . ALCULATED PERC ENTAGES OF UNHYDRATE D MgO BY _— ME THOD C 


OF UNHYDRATED MgO BY FORCED HYDRATION METHOD. 


‘Free M Free MgO, Free,Average Free); ffer- 
um ber Tie H.O ed 


ence, 


16.00 


0.63.0.28 1.64 
61; 1.66 


& Se 
int were 
wn 


ASTM C 25-47, by two different c : 
6 Unhydrated MeO was determined, in duplicate, on days by one operator. were autoclaved 1 br at 295 psi in ste andard 
autoclave (ASTM Method C 151-54). 


BULLETIN 


— 
5 yA 2 to 0.1 mg i le des 
66, ... |1.36 | 0.5 ).36 |100.25) 2.3 we — 
— 0.17 | 17 0.50 31.32 100.30) 
7.52 77,0.01/0. 21 55 47.71) 31 05 100.30 16.7 


while column 11 lists the percents 


‘outed lave, ir unhydrated MgO calculated from chem-_ 
= of water, was heated and the wa ical analy: sis. ee The vi alues for s: amples 1 a i he assumptions made in the sts and- 


Boiling to 8 are the results of single dete ‘rmina-_ _ ard ASTM method for calculating free 
was continued for 3 to x ‘min to ‘dispel tions by W. F. Clarke; the values for | MgO may not be in strict accord with a 
the dissolved CO, in the water and to _ samples 9 to 14 are the results of dup- _ actual composition, and it is so stated 
displace CO.-air mixture in _licate deterniinations by H. A. Berman. In the closing note of ASTM Method 
autoclave by steam. The platinum oo Column 12 of Table I lists the duplicate C 25. The principal uncertainties con- 
crucible was placed on the stand pre- _ results of unhydrated MgO determina- — cerning the above — are (a) 
viously described, and the crucible was tions by the forced- hydration method. | whether the CaO in hydrated dolomitic 
loose sly” covered with the inverted nickel The results of these duplicate tests show | 7 lime, as “received, is co rompletely hy- 
dish. The stand, together with the reproducibility, with a drated, and (6) whether the and 
——— erucible, was lowered into the steam — deviation of 0.10. By comparison, SiO; have combined with the lime during 


filled autoclave, and the lid was imme- _ esas standard deviation for the six * the burning process to form silicates and — 
diately pl: ced on the autoclave duplie ate values for unhydrated MgO aluminates. (In limes, Al,O; is usually 
fastened. ' The cold lid reduced the _ for samples 9 to 14, in column 11, is sh the main constituent of R2Os;.) No 
temperature within the autoclav e, and , 0.51. The standard deviations of 0.51 — - prov ision is made in ASTM Method 
in order to prevent outside air from and 0.10 for the unhydrated MgO values © “= 25 in the calculation for any residual 
being drawn into the autoclave, the vent obtained by individual operators by the % = aQ, nor is there any direction as to 
valvewas kept closed until the thermom- chemical analysis the forced-— how to handle the R,O; and SiO,. Iti is 
eter in the well indicated 100 C and hydration methods, respectively, ie. gene rally reasoned, however, that since — 
the pressure gage reading was about dicate that latter is considerably the residual CaO, the R,O; and the 4 


10 psi. The autoclave was then vented more precise. ed are usually small, the error introduced 


clave was heated to 295 psi, maintained . 


ath ‘th obtained by the two methods, columns: of igh 
or 1 hr, and then cooled are » The range the errors that might be introducec 
rature "dropped | be Bp the two methods of test by the above 
autoclave was opened and cent. These differences are not neces- assumptions. Let us im: agine ea 
the crucible transferred immediately to arily considering that the of hydrated -dolomitic lime, 
the CO,-free drying apparatus described duplieate determinations by the analyt-_ uins 10 moles of CaO, 10 ‘mole 
above, dried 3 hr, cooled and weighed. jeal method for samples 9, 10, and 14 and 15 "moles of 0 (¢ 
_ The increase in weight, which was i differed among themselves by approxi- “4 — . The chemical analy sis ies 
between oven- mary weights mately 1 per cent. In the majority of that 
ses the forced-hydration method re- 
sulted low values, the aver: Ca 10MgO_ 15H2O “ 
‘multiplied by the conversion  differer ee being 0 37 per cent. 10(Ca0- 20) 3(MgO- + 
present. The weight of free MgO times the difference of the results obtained and the 5 moles « of MgO are reported a: as- 
100 was divided by the origin: - weight by the two methods, a t-test? was made. “i a percentage of the total. Should the 
the test sample to obt: ain For this purpose the respective average sample actually contain 1 mole of = 
_ centage of free bes unhydrated MgO values of the in- Ca, then in reality we would hs ve 


analy ‘sis and forced- hydr: ition method + + 5H. 0 = 


are listed i in columns 13 and 1: 4, and : HC 
test were ate tests! respectively identified as : Re, ues. 


0) Cat a0 + 


were made by the forced-hydration The difference, identified s given MgO 
method, on different days, on 14 selected incolumn 15. The ange alanal 

hydrated -dolomitic samples, in- ysis determinations for lime samples The total oxides 4MgO. 
" cluding both regularly hydrated (N) : and 1 to 8 are considered to be the average . Ca, and since CaO has a greater a 
highly hydrated (Ss) limes. Compara of two determinations for this statistical ular weight than MgO, the percentage — 

tive data were also. obtained on the test. The value for ¢, using all the data a MgO — would be less than — 
~unhydrated MgO content of the same column 15, 1.60. The critical 
limes by the standard chemical analysis “a value of t at the 95 per cent level for 14 
vents ave shown in samples is 2.16. By this statistical 
= > 


I and Fig. 4. test, then, there is no significant differ- “method. oT in 
ence between the values of the un-— ‘amount to 5 moles of H.O and it would 
‘Results of the Two Methods of Test hydrated MgO obt ained by the two be assumed that the lime “conti rined 5 


_methods, instead of 4MgO + CaO. The 
i Table I, columns 2 0 10, lists the ms Figure 4 shows the relation between error involved is small, however. 3 For 


the average unhydrated MgO values each per cent of oe CaO that the lime 

7 The value of ¢ was calculated by the obtained by the — forced-hydration may contain, 0.72 per cent of free MgO 

"method the values obtained by the be assumed instead. 

analy tical method. he line shown rep- Should the SiO. and Al.Os, normally 

resents equality of values of the two present in dolomitic lime, react with 

methods. The plotted values show _ during the calcining to form 

good correlation. The deviations from and aluminates, the average 
ality are random and do not in- ining temperature and the abun- 
where A: = 9, and and are the crease th increased total unhy drated of CaO would be ive to. 
average values obtained for the ith sample 


| 
| 
aa — 
a 
— 
— 
|= 
— 


» 
(CsA) and dic 


(C8) (3). 
‘Let us consider the first. During 
A the normal process of hydration at the 

plant, the C;A would readily hydrate It is unce rtain whether the iia. 
and form C;A-6H,0 (4). Let us again iydration procedure will completely 
— consider the hypothetic al lime sample — hydrate the C.S. If there i is no hydra- 
mentioned above, and assume that it tion of C.S, the forced-hydration method 

contains additionally 1 mole of Al.O;. will yield correct results. If the C.S 
chemical an: alvsis method assumes completely hydrated to mono- 
+ ALO; + of H.O will have been gained 

10(Ca0- autoclaving. This will result in report- 
ing 4 moles of free MgO instead of 3, 

5(MgO-H.O) + ALO; + 5MgO 

pas mole more than the correct number 
whereas the sample actually 


H.O) + 3) 


analyst would, therefore, report 


moles more than the moles actus lly 


; contains In the case of lime No. 4, which con- 
‘a0- ta ained 1 45 5 per cent SiO», 1.93 per cent 


(M + 0 more free MgO than the value 
would be reported by 
3 analysis method (column The 
foreed- hydr: ation method 
would yield 0. 97 per cent more free 
MgO than the true value. 
The combined theoretical error 
if reporting free MgO, due to the combin: od 
_ tion of both the SiO, and the Al,O; with 
‘SS a0, in lime No. 4 amounts to 1.93 


consequent gain in weight, and_ the 
method would yield correct result. Tet 
us take lime No. 4 as a pri vctical example. 0.72 1.21 per cent for the chemical 
It contained 0.61 per cent R.O3, an ee sealed method and 0.97 per cent 
average amount. If we assume that for the forced-hydration method. The 
all of the R,Os was Al,Os, then 0.72 per combined theoretical errors w cal- 
cent less MgO than actually present was culated for all the 12 limes fer which 
by the chemic SiO. and data are given in Table 
1 The average theoretical error for 
+0. 15 cent and for the forced- 
hye tion method to +0. 4] per ¢ nt 
i. vould seem that the theoretical 
errors in the forced-hydration method 
are not substantially different from the 
chemical analy sis 


li our al sample 
1 mole of SiO. combined with CaO as 
CSS, it is fair be assume that it did not 
in the plant hydrator, since 
does not hydr: ate readily (5). a The 

nics alysis methoe would a assum 


for Speen 
There is no significant 


‘wien ‘the free MgO alues ob- 
tained by the two methods. The new 
method | free MgO de ermin 


-Howev er, we would have 
SiO. 


— 
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the 5 MgO would be. 2 


= the new method for free MgO determina- 


Thea 


the chemical 


es chemical analysis method came to : 


~ dolomitic lime hydrate is much simpler 
and considerably faster than the stand- 
ard method. Good reproducible _re- 
sults can be in one working 


day. It is suggested, therefore, that 


tion be considered for a revision of 

Federal Specification SS-L-351 and 

as in AST TM 
Method C 25.4 | 


he author expresses thanks 

Clarke and H. A. Berman for the ef Ey 
ical analysis of the limes and to E. 
Newman for his sti atistice| treatment of 
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Polyeth thyle 


E. A. W. and S. TURNER 


Low-temperature 


tion. 


we 


ification covering an 


needed. 


S IS WELL known from. 


thermoplastic polymeric 
ante orial usu: ally to frac- 
J 

terizing the temperature or temperature 
region at which this occurs have been < 
_ proposed; many are simple pass-or- fail _ 


tests executed by applying some sudden, 


“2 
_ study reported here is mainly concerned _ single charge; 


Industries (IC I) 
brittleness tester used in this w vork i is de- 


scribed in a companion paper in which | used can ta 


detailed omments on the e ve alua. a= 


tion of results will also be found. 


with polyethylene as the test material; 
comparison with other materials showed _ 


that polyethylene requires a greater at- 


but othe ise arbitrary, deformation ntion to detail of test procedure than 


to vg the te mpe rature at and be low 

ac ture ensues. One | 

‘an n Soc ciety Testing Materials 
746 14 T I iter Smith and Dienes 

7 (2 described a new apparatus and drew 

attention to the need for a statistical ap- 
-proac h to the evaluation of test results — 

in certain circumstances; this work 
to the revisions incorporated in ASTM 
Method D 746 — 55 T.* A similar de- 

nt took place in the 

Imperial Chemical Industries 

objective being to get a ‘quantita- 
tive measure of ‘the low- -temperature 

point of polyethylene. 


-paratus evolved differs in va 
s, but not in principle, from = 
a detailed study has been 
in laboratories of a number 


factors which appeared likely to affect. 
and their, reproduci- 


make our findings known outside 


note ‘hed spec imen, is a proposed. 


- hitherto specified. As this was found to 
apply « equally to the ASTM procedure, 7 long, 0.25 em wide, and 0.16 em thick; 


Boy ‘re appeared to be an added incentive 


The first part of this paper sum- 
marizes our main results and finishes 


with recommendations deemed useful to 
of polye Athy lene more 7 


make the testin 
re producil 


, using a 


the immediately relev ant informa-— 
tion on experimental technique is given 


brittle test are be and r 


ASTM Method D 746 55 


Specime ns) frac tured w as plotted against 


Brittleness Testing 


rittleness tests such. as ASTM D746. do not give unique a 


for polyethylene. depend markedly y on specimen 


ducible a more 
conditioning is is 


epro 


d 


Experim ental Techniqu 


ke 160 


- specime ns and so test 20 specimens at 
¥ he each of eight diffe ‘rent temperatures on : a 


it had been found (2) that — 
this scale al testing is nece ary to ob 
ae tain answers of the precision sometimes s 
desired in investigational work; one 
such determination can be done in about 
hr. The specimen size was 2 


the thickaess tolerance accepted, 0.062 
to 0.068 in., was somewhat smaller than 

Air 

thermostating was used and the defor- 
mation applied to the specimens con- 

- sisted in bending them through 90 deg | 

a 0.8 em in dik ameter in 


revi ation, the probit me ‘thod was 


4 
that is, the percentage 2 


20 


here; greater detail can be found in the —_ temperature on arithmetic probability 


companion paper. The second part. 

of this paper engages in more specula- 

tive considerations in an attempt to pre~ 
sent a unified view of the behavior of 
poly mers, in particular polyethyle ne, 

in a low-temperature brittleness test. 


"pape rand a straight line draw vn through 
the points. From this graph the brittle-— 
ness iture, Ty, at which 50 pe 
cent of the specimens fracture was read 
off as well as the standard deviation, — 


s. of the distribution, which is the tem- 


say, at re nt times in dif- 
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IS INVITED, either for publication or for ers 


the attention of the author. 
communications to ASTM Headquarters, 
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' Tentative Me thod of Test oe Brittlen ness 


Tem 
Impact (D 746-44 7), 1944 B Book 
ASTM Standards, Part 3, p. 1605. 
ee. The boldface numbers in parentheses 
refe to the list of es appended to this 
paper. 
ntative Method of Test for  Brittlene. ss 
T emperature of Plastics and Elastomers by 
Impact (D 746 — 55 T), 1955 of 
Part 6, p. 148. 


re 


Address all 


perature of Plastics and Elastomers by — al 
of 


_ §. TURNER has been engaged for the past five years on research ne 
the mechanical properties of viscoelastic materials, polyethylene in 
a particular. During part of this time he has been concerned with © 


problems associated with the standardization of testing ane 
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arrows indices cutting edge 


4 
Fig. 1. Enlarged photegraghe of specimen edges thickness 

between 15.9 The results are preser se nted- in four to specimens all put in 1 the tester 

eck roups, ace ording to the ifie to have their final (good) edge in t 

on tl of investigation ome giving a Ty» of —49.5C. Thee cro: > 

reliability in cases of bad experimental ‘r to specimens tested on their 

( r, the provisional straight line, (poor) edges, T's = —34.5 C, and the 

drawn by eye while giving most weight fects of Specimen show the large scatter 

Black Content, and Melt Flow Index 


s lying between 20 and 80 per - from putting specimens randomly into | 
cent fracture, was in many instances re- the tester. For definiteness, all subse- 
ealculated using the me ‘thod of we sighted | “Specimens were cut in different quent tests on guillotine cut specimens 
probits (2). It turned out that the from the sheets, giving three a. were done “on their worse edge,” 
r graphical — — ‘thod gave remarkably _ fering degrees of damage to the cut ing the higher brittleness temperature. 
good estimates of T's; in five cases sides, as illustrated in Fig. 1; the ar- Subsidiary tests showed some variations 
where there was considerable scatter of there indicate ‘the direction of of the T's obtained. with different guil- 
points, the computation changed the travel of the cutting edges. Rs 1zor-C ut lotine cutters, and small day-to-day 
~ value of Ty once by 1.6 C, in the other specimens were made by steadily draw- variations with the same cutter; the 
four cases by 0.3 C or less. _ The stand- _ ing a sharp razor blade parallel to the — a latter were apparently not associ: ited 
ard deviation o, — howev er, Was mue h plane of the sheet; the guillotine cutter with a syste matic: ally changing sh: arp- 
more sensitive to estimation error, dif- _ pressed an inclined knife edge through - ness of the knife, since Ts moved either J 
fe rences of up ‘to 40 per cent having the Sheet at right angles to its plane; randomly. 


be etween and the -die-cutter also worked at right Figure 3 illustrates, on the same 
4 angles to. the sheet plane, but stamped of “Alkathene,’ the w ide range 
out the specimen by a shearing action. | brittle temperatures that can arise whe n ceo 
Figure 1 shows that in guillotine cut- fF <i different methods of specimen prepara- 
ting, the leading edge of the specimen 1 tion are used. Razor cutting produces 
(made by the entering knife) was dis- the lowest and die cutting the highest 
ties” of 0.91 to “0.92 g per ach -tinetly more damaged than the final brittle temperatures; apparently the 
poly mer batch was homogenized by mill- " edge; this remained true even for a very ine ‘reased mangling of specimen edges is 


ing. chipped. molded into sheets, guillotine cutter. Since during a to some kind of notch effect. 


specimens; these were then test only one of the leading or final A minor difference betwee leading” 
usually annealed in boiling water for ‘dges is put in tension, one might ex- “final” specime n edges was also 
min, unless the effect of annealing itself pect an effect on the test result, and this found for die cutting, but the effect’ is Oe: 
was to be — it w panera know n was in fact found, as shown in Fig. 2 i well marked than with the guillo- 
dating of melt in- tine. Other batches Alkathene” 
(MF I) = 20 


ae 


‘ 
; 
| 
it | 
— 


: 


“Tension Surfoce with other methods of specimen prepara- 

x Specimens with Poor Edge i tion. Table I ‘summarizes the results for 
indices; for all three the brittle tem-— 

perature, is the lower, and the 
standard deviation, 6, the larger, the 
4 less the specimen has been damaged in 
paration. The brittle temperature 
ze also falls with decreasing melt flow in- 
de x, that is, as the material generally 
| becomes tougher. To obviate between 
variations, all specimens of the 

same MFI were made from the same _ 

and randomly assigned to their 

se eries | sin to that in 


of ft as a function of ible Il). raises the T's 


of razor-cut specimens, while ¢ is hardly — 
affected. Thus there may be an abra- _ 
sive or notching effect of carbon par- 
ticles during specimen cutting, but the ‘ 
conclusion is not definite. 
Other tests showed that the effec t 
specimen preparation on Tso i is not con- 
to Kary athene, occurs to the 


which ‘ine “mi ate sella 
American and European origin. — 
thermore, the same sensitivity of the re- 
sult to spe cimen preparation obtains if 


Sf the test is carried out according to 
7; ASTM Method D 746 — 55 T°, using the 
o Die-cut Specimens ASTM tester. In this test slightly 
higher values are obtained, as 

might expect since the manner and speed 
1 deformation are more severe. Table 

Ill briefly illustrates the point: the 

other points made in this p: wragraph are 
not supported by the detailed data so 
as not to encumber this paper too much. _ 

ASTM Method D 746-55 T? contains 

no safeguard against effects of specimen 


= 


The Deliberate on To 


suggested that notches may been 
inadvertently introduced into speci- 
et 7 mens, depending on the cutting method, | 
leading to a rise in brittle temperature 


a consequence of stress concentra- 
"tions at the bottom of fine fissures subse- 


Distribution of fractures for various methods of sp specimen preparation “Alka- led to the inyestigation of 
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FECT OF SPE oe = CUTTING — AND MELT FLOW INDEX | 
AND ITS STANDARD DEVIATION OF | 


ON THE BRITTLENESS TEM! ER: ATURE 


_ Tso and o (in parentheses) in deg Cent determined on ICI te 


RazorCut |  Guillotined 


(13.5) 
a Below —70 wh. 
Below -70 


—50.0(8.0) | 


atures es only, probably i inaccur: 


' OF SPECIME NC UTTING 
TE 


Razor Cut Guillotined 


—46.0(11.0) —31.5 (6.0) 


- —46.0(8 3.0) 


a Data unay mme trical about ‘Ts, 


Die-cut Specimens 

© Razor Cut Specimens 

Deep Notch in 
Tension Surface 


50 90 


x Razor- “cut O03 mm Notch 

oRepect of Above 

#Guillotine-cut Notch 

v Die-cut 0.3 mm Notch 


Fracture, per cent 


Fi Fig. 5 5. 


Ey 


BUL 


— 34.5 (6. 0) 


ME mate AND MELT F LOW INDE X 
MPERATURE AND ITS STANDARD DEVIATION vali 
* LOADED WITH 2.5 PER CENT CARBON BLAC = 


nd (in parentheses) in deg Cent determined on ICI tester 


Die Cut 


| 


of specimens notched on ate » 


LETIN 


TABLE III.—EFFECT OF SPECIMEN _ 
CUTTING METHOD AND MELT FLOW — 
INDEX ON THE BRITTLENESS TEM- 
PERATURE OF ALKATHENE” | 
TESTED ACCORDING TO ASTM | 


and (in parentheses) in Cent de- 
termined on the ASTM tester 


28.0 (3.5) 


—35.0(2.5)2 


—25.0(4.5) 


—46.5 (5.0) 


| 
‘ailie in a random fashion by rubbing 
ae! specimen surfaces in various ways with 


-19.0(1. emery paper, or by cutting notches with 


24. = razor bl: ade into the side face or top ae 


le d after note tching a and 
~The | general result was tha 
notches raised T's as expected ; the 
random scratching with emery was not 
reproducible. A razor cut in the 
4 top face of the specimen had a very 
se 


vere effect, but again the re Was bad i 


a wide temperature range, specimens 
frequently fractured only part of the 

trary decision whether a given specimen 
had fractured or not. Razor-cut notches _ 
in the side f: ace the ve 


ea ing in the razor, held in a noteh depth 
4 controlling jig, without tting acti 
_ in the tester the notch hes cair 
outside the clamped re gion. ; 
_ Figure 4 shows some of the results ¢ ob- = 
tained the s same materi: as weed for 


a 
as an n effect even more severe die 
cutting; the effect of emery rubbing is 


reproducibility, probably because the 
notch depth was very critical; also, over — 


Figure 5 shows the ‘yesults obtained 


with mate erials of three MFI 82,7, 


side face. — Although the notch depth 
had usually increased after testing, there 
was never any difficulty in dee iding 
whether a specimen had fractured or not. 
The notch depth is not critical at 0. 2 or 
mm, whereas the severity of such 
tically to over-ride the 
prev iously discussed effects arising from 
specimen cutting methods. A further — 
practical advantage is the low standard 
deviation, ¢, of the distribution of frac- 
tures associ: ith notching. | For 
convenient comparison, Table IV has 
99.99 been compiled which gives typical values 
of Ts and resulting from the notch 
tests. No results which 


= 
tm on 5 tem ut 
— 
tm: various ways, but_all noted in the 
M.F I. iy 


«Brittle Temperatures of 

effect of annealing i is brought up 


e. oy here because ASTM Method D 746 -55 
_T® does not include a relevant a. 
The standard practice for many years” 
within these laboratories has been to an- > 
neal by immersion in boiling water for 
fs min, followed by rapid cooling i in od 
ng water or annealing ‘ 


= prov 
absolute v 


melt flow” 


an 101 min in bo 


nding, of | course, on 


for longer 


thus, guillotine-cut specimens of “ Alka- 
‘thene” (MFI give Tx = —50C 


ifter r: pid cooling from 100 C in air at 
— 36.5 C when cooled at 0.5 C per eS 


Te = 
-min,approximately, 


The Brittle Testing of Materi 


ials other 


_ tee 


Similar tests as described have shown 
that polytetrafluoroethylene, that is, 


4 both brands Teflon” and “F luon,” 
“possess a Ty insensitive to the way in 
which the specimens have been cut. The 
_@ of these materials is large, as in tough 
polyethylenes. Poly(viny] chloride)com-_ 
positions containing various proportions 


rhave a very 


4 of specimen preparation, oe 


La 
The 1 results 


of the experiments de- 
scribed above show how the brittleness 
ae temperature of polyethylene depends 
upon the melt flow inde x, upon the iP 
‘tthod of specimen preparation, and 
upon the annealing cycle to which the by 
specimens are subjected prior to testing. 
Different types of cutting tool pretece 

different vi ilues of T's, and there i is ac 

tribution reentage fracture as 


and for. materials with 
lower melt flow index. Some variability 
exists from to day for the same 
cutter; the die-c utter is particularly 
7 susceptible to gradual deterioration dur- 
inguse. The die-cutter produces a spec- 
“ imen which is badly torn at the edges 
I and, when tested, the specimens break — 
at ran dom points along the length, 
whereas specimens prepared more care- 
fully nearly always break near the point 
of clamping. It is reasonable to as- 
sume that in the former case the point of | 
racture is at the site of a — 
notch accidentally produced by 
tool; in the latter case the edge « 
clamp influences the loeal stress dis - 


4 


t he 
the 


Spec imen 


ethylene should prescribe an annealing. 


ATU RE AND ITS STANDARD DE VIATION OF 
and o 


BRITTLE 


HENE.” 


ALKATI 


(in parentheses) in deg Cent determined on the IC I t 


Nature of 
‘Noch 


Emery 
0.2 mm, front 

0.2mm, side 

0.3 mm, side 

0.3 mm, side 
 0.3mm,side 


tribution. Since the a of the clamp 
is rounded, no real notching is occurring 
at this point, and the maximum skin 
strain near the clamp (9 per cent in the 
ICI tester) is the dominant factor a 
fluencing fracture. it can be seen in 
Fig. 2, that, even if a particular cutteris As a starting point it will be assumed 
used, uniformity of results will follow that the standard deviation of the dis- 
only if the specimens are arranged ina _ tribution of fractures in a brittle test can — 
particular manner in the apparatus since be either small or large; eg: brittle 
the front and back surfaces of the speci- temperature is also one at Der h th 
men are damaged to different extents by : polymer stiffens and thus is 
th ter and behav differently under trans ition, either of th 
gnate one; that the frac- 
‘an thus r recommend that a speci- _ be complicated 
the brittle testing of poly- concept Te- 


Pre paration— 


Die cut. 
Razor cut 
Razor cut. . 
Razor cut 
Razor cut 
Die cut. 
Guillotine 


(1.0) 

21.5 (1.0) 
5.0(1.0) 

5 (1.0) 


requires at least a partial appreciation 
and understanding of underlying phys- — 
mys- 
ical phenomena. It cannot be claimed — 
that this point has been cleared up; 
only a first step in what is assumed to be 
the right direction will be considered. 


3 


ve 
ay 
om phe nomenon ma 


fication by. “notch-ee sitivity,” 


treatment and a controlled method of 
specimen preparation, bearing in mind 
that a test result for polyethylene is not | 
nece in eve ry way 


may “not hare exac otly the same in the two 
cases. The points raised become im- 
portant if comparisons are to be made 


between laboratories or over long periods 


why ‘not “all spec imens fracture 
actly the same temperature. In the first. 
— picture each specime n possesses a defi- 


assigns 

of fractures to eac ks spec ime n; 

tribution then arises from the distribu- 

tion ot thermal energy in poly mer ¢ hain 

segments or similar small “aggregates; 

during the test, competition exists 

tween relaxation ‘and the rise of strain: 
energy as the specin ven is deformed; 

whether r fracture is initiated or not then * 

4 depends on the local level of thermal — 

energy. This or a similar view would 


of time, for example, in the e valus ation oa - nite worst fault in the loc ality of stress. 
a de liberate notch in the specimen side, distribution of faults and is a property 
a number of pees alta il factors, of mov- _—!Ndividual specimen which always 
more convenient tem- 
of specimens is tested at a temperature 
with this procedure. furthe 
cidental surface damage of products in 
tion of notched specime ns can be mech- 
which cuts and notches specimens from 
pe rsion (for example a rubber-glass or 
rate aa temperature sensitive. If this 
e an intelligent use of iew the repeated re-testing of 
pretation of its: result. at the same temperati 


exposure trials. An even furthe rgoing maximum during testing; then the — 
modification of the test would prese athe, distribution of fractures arises from a 
of thus elimin: +A of the population of specimens, not of an 
has 
ing the results for tougher grades into ae the fixed brittle tempe rature characteris- 
experimentally tic of its worst fault. Further, if a batch 
rature range, and of benefiting from 
- the reduced standard deviation asso- such that some of the ‘m break, no further — 
factor is that the material is then tested ’ 
under conditions similar to that of ac- 
service; this would facilitate the assess 
ment of serviceability by delimiting the 
safe temperature range. ‘The prepara 
anized; relatively inexpensive 
matic mac has been “construc ted 
2-em wide strip of the required thick- 
- Fundamental Aspects of Brittle 7 te mperature region of a mechanical dis- 
ects of brittle test- npe a 
> test and inter the same eratur 
October | 


place the brittle temperature near the 


— 
this general pattern of behavior were | 
ester 

| 
™ 
— 
— 
® 
3 

_is nevertheless very difficult to reduce or 
relate to simpler physical properties. ‘ 
ee 
— 

lll 
— 
re 
— 


decider which frac ture oce curs, 


of the horizontal 


be Hled E; with the total ene nsity | 
curve represents the temperature region 
distributed fractures, indicated on the 
temperature axis by ~ and the 
range Ty to Tyr. Since energies exceed- 
ing Ey cannot be realized in a test, the 
‘orresponding curve branches have been 
draw n in dashes. Ey may be tempe _ 
ture dependent, but nothing is known 
about that and it would not affect the — 
argument. The magnitudes of thermal 
and strain energy are probably of the 
= - order; however, this point is dif- 
described would predict a fairly 
Fig. 6. Maximum energy density test asa of well-defined brittle temperature in the 


=. The steeper the slope of the total energy density curve where it intersects the critical energy transition re ‘gion of a materi: ul for whic he a 
density he ster tha the ate the cand the transition itself is sharp also, as 
Vis > total e density. Fo energies greater than Ey the energy density 

found in pi: asticized  poly(vi chlo- 


curves cannot represent a re al situation. 


should give ant proportion of ‘aumber. Finally the re emaining ease 
fractures, ye __vivors of A and B, 79 in number, were which a of factors tend to 
ractic ral work to test these views hi as pooled and tested at —40 C, giving roaden ution of fractures. 
ained somewhat inconclusive. An 31.6 per cent mortality. To be conclu- crystallinity flattens the slope 
added difficulty is that fatigue sllocte sive, experiments like the one described ne nodulus curve, 2 and he nce of the en 7 
a hen retesting cannot with certainty be have 0 obviously to be based on a ve ry ACRES density a in the tri ansition r re- 
excluded or assessed. A single test car- much 1 arger specimen number than has 8 gion; it is obvious from Fig. 6 6 that this | 

f ‘ried out some years ago was based on heen done. The apparent strength in- will widen the range 7’ to T;”. Second, 7. 
400 polyethylene specimens tested ac- crease on retesting may in part be due to _ - three regions may be distinguished in a 
cording to ASTM procedure at a tem- unrecove ‘red bending, in part to elimina crystallizing polymer, the crystalline and 


rete sting the survivors” did not — cording to the first view explained above; tween them; thus both the total ene rey 
¢antly change the mortality rate. effects do not appear to be seri- de nsity E, during straining and the 


na 
pers ature giving 80 per cent mortality; tion n of sp specimens with fi fixed faults c= —- phases and the boundary be- 


more comprehensive test was more re- ous. The second view, that is, that the — _ critical energy Ey will in general be s — 

cently done with the ICI tester on a distribution of fractures is a property - able from point to point in a material. 

large number of specimens of “Alkath-— eae *h specimen, appears to be sufficiently This is equivalent to saying that frac- 
@ ne” (MFI = 7), all cut from the same true to serve as a basis for further argu-_ 
she ‘et and randomly grouped into batches. a ment, bearing in mind that a disturbing | 
~The first batch of 160 specimens was factor arising from fixed faults may ex- 


used to determine (—42 ©) ing Ey or raising but also, that the: 


(7.5C). Two further batches, A lines of and E, in Fig. 6 are re 
B, each of 160 specime ns, were the = in by bands, ina 
tested at —40 C; ; the expected mor- 
tality was about 39 per cent, but 30.6 Figure 6 is a sical to il- om may expect 
"per cent was found; the specimens were is lustrate the assumed energy conditions Changes the organization “of ery “i lites 
left in their clamps, allowed 90 min re- in a specimen bent around a mandrel and spherulites; further detailed a 
at room temperature (they re- 5 during the brittle test. The ave — mae would be required to exp ain 
a little bent) and re ‘tested at thermal ene ergy per unit volume is rep-. the rise of brittle temperature with in- 
Batch A now gave.13.5 per ce nt rese ented by: a straight line, with efficiency of 
d bate h B 15.3 per cent mortality; ten te strain per he suggested ‘expk just given 
‘the 96 survivors of batch B were now V is re represe nted by 3 a sig- 2 4 ‘qualitatively fit the beh: avior of poly- — 
~ allowed to recover at room temperature moid curve, representing the variation te trafluoroethylene whic h has a me-— 
_ for several days after removal from the _ of the relaxation modulus with tempera- chanical transition around —80 C and © 
clamp, whereby they straightened out ture, which is an appropriate ene rey polyethylene which has one around 
7 almost completely, carefully reclamped measure at constant strain; since only —I110 C. That in polyethylene the 
in the same way as they had been be- = the (known) shape of the curve matters, _ brittle temper: ature can lie much above 7 
- fore and retested, giving Tx = —52 ey discussion of the numerical values ap-— Be. 10 C appears to be mainly associated 
= 8.5 C. The survivors of batch . propriate to testing rate and strain level its peculiar notch sensitivity, but 
after a similar recovery at room tem- | B as necessary. The third, uppermost, — - also with the fact that a second transi-— 
"pers iture, but without uncl: lamping, were curve represents sum of thermal and around 0 C exists; the dynamic 
tested a third time at —40 C, giving strain energy and is accompanied by modulus | continuously decreases with at 
«188 per cent mortality this does not dashed curves to indicate the energy rising temperature in between transi-— 
significantly differ from the second re- fluetuations arising from thermal fluc- tions. The notch effect is usually r 
sult. The remaining survivors of batch te tuations in a small volume ele ment crit- : garded as a consequence of increased — 
— Agavea Tw of —45C, « o very high, but cal for the onset of frac ture. If we fur- strain energy density at the notch bot- — 
nreliable be of the sma ial ll specimen a assume ¢ ne a critica al total energy den- n; the eff effect of our 
‘ASTM BULLETIN 


— 
4 
4 i 
— 
— 
— 
— 
— 
“fy 
_ 
a Biss 
| tz 
7 
— 


. 


If brittle test results on polyethylene 


to be meaningful, and nape 2 


specification is ne to cov 
specimen preparation and conditioning 

aling). Alternatively, a test on 

_ notched specimens may be substituted; 


presery es the distinction between sam- 
ta again the point will 1 not t be en ‘ hk: 50, zi ples of polyethylene of different melt 


» Temperature, T av he neces- 
encumbe ring the main line of flow index and that it avoids the 


Fig. 7.—Maximum energy curves ‘ity to prepare, me 
polyethylene specimens numbers of specimens. 


ais 0 the least damaged specimen. ¢ is a rf plains qualitatively the effects of varie 
‘The w ish to acknowledge the specimen deliberately notched. Increasing 

P factors affecting the test re 
assistance given by B. J. Stay with — specimen during preparation raises US Tactors allecting the test re Suit. 
the ‘nal comput specimen is the limitingcase. Forallenergies 

greater than Ey the energy density curves 
ie, 


sent real situation. Re FERI 


4 qa) E. F. Smith and G. J. 
not give unique ‘ ow-temperature Bulletin, No. 154, Oct., 1948, p. 


brittleness” values for polyethylen ) D. J. Finney, Probit Analysis, Cam- 


: The test results depend to a m: arked e ™ : ridge Univ. Press, Cambridge, Eng- 
5 T)? 


tent on the state of the specimen, that is nd (1952). 


on Plastics of the International Organ- Nemours and Co.; P. E. Willard, Ohio- ‘At of poor | COV erage, the. 
ization for Stand: ardization (ISO) at its _ Apex Div., Food Machinery and Chemi- Min away from the opposite side of 
ae | July 8-13, 1957, in Burgen cal Corp.; R. K. Witt, Johns Bookie the panel, even though corrosion had | 
Switzerland, agreed to hold its” University; Y. Wolford, Koppe penetrated only part of the way through 


at the invitation of the Americ: an Dr. G. M. Kline presided a as 


Group. American Group has se the meeting, Dr. W. Frisch (Ciba Co., of the re weathering 
- the date in October of 1958 and pl: ~il Switzerland) was co-chairman, and N. 
are. going forward for an international A. Skow and N. Maurer (Switzerland) ‘measuring changes i in spec gloss and 


symposium on plastics to be held in served as technical secre taries, 


Philadelphia the wee American Group for ISO 61 on The test measurements on the | pane els 
ISO 61 meetings é P lasties functions as a subcommitte of that the more acid-resistant 


Note ible progress interns ename ‘Is were ‘also more resistant to 
4 in plasties test methods 


reported at the Burgenstock meet- “one enamels were also. easier to clean after 
servers were present from the Inter- arg enamels also 
national Electrotechnical C ommission 


(IEC), the International Union of P ure tion of few red enamels Apparently 


Materials (ICPM). Twelve test 
ods for approved for circulation by the Bureau this test, the 
to member countries included six draft ane  Srnce 1939 the National that may prove to be of greatest useful ie 
ISO proposals and six recommendations. " bit of St: andards has maintained a i ness for specification purposes is that 

Four were approver ed for final action by number of porcelain | for architectural allations where 

the ISO Council. ge neral earance, absence of fading, 

The United States was represented by Fourteen ra pes : of iiainte utilizing 865 and ease of cleani ng are important, only 

©. Howard Adams, leader of the U.S panels were exposed to four different enamels having class A or class AA acid © 
delegation, Monsanto Chemical tae ae conditions at Atlantic _ resistance by the ASTM Stand: ard 

Robert N. J., Lakeland, Fla., St. Louis, Mo., of for Ac id Resistance of 

Sci Washington, D. C. 
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Basic Chemistry of Textile Preparation ition of | with other im applications should ‘The Building 
partments, the conduct of materials en- Research Institute has acted as a forum 
§.R. CockettandK. A. Hilton, Philosophical ring offices and laboratories, and in which a balance of industry, profes- 
Library, Inc., New York, N.Y.; 197 pp.; $6 1e selection and use of personnel. sional, and academic opinion was pre- 
Several chapters are devoted to numbe sented in the interest of the advance- 


AccorpinG to the pub- ing systems, the writing of purc ae ment of new research and de velopment. 
r, this | little book with its compan- _spee ifications, the writing of process 


ion volume “ Basic Chemistry of Textile specifications, and the selection and use 
Colouring and Finishing” is intended to of approved suppliers. The book covers Underg Corrosion d 
provide a comple te theoretical course in not only materials sts irds but also” of 579; 
_ basic textile chemistry for students om specific ations for compone nts and - Superintendent of Documents, U. S._ 
yr workers already in the industry. esses. Government Printing Office, Washington 
Chapter rs 1 to 4 deal onsiderable disc ussion of gove 227 


with fiber structure, optical and elec- 

tron microscopy, and X-ray diffraction ; 4 those of BSI and ASTM is given. The © Pars _ CIRCULAR, which 


the ¢ hemistry of the n: atural fibers; author also refers to the use of in- “supersedes s NBS Circular i issued > 
polymerization and the structure and dividual company stand: ards tailored to is a final report on 
properties of plastics and related mate- specific needs rather than using more_ “underground corrosion conductec t 
rials; and the manufacture and chemis- wide ly accepted nation: ards, Buresa over a period of 45 
_ try of man-made fibers. Chapter a: hile he mentions the hasards as- — 1922, the studies were ager to sn 
consists of tables giv ing the prope rties of + hs ‘soc iated Ww ith “speci lf aa?” he in gene oral _ Tosion due to st ray-current electro ysis 
the better known natural and man-made overtilies se objections. Proper its mitigation. After it became 
fibers. his i is follow ed by a ch: apter on man: ageme nt, he fee ls, can inte llige ypare nt that serious corrosion occurred 
prep: iratory proc esses W hic h accounts | 
for about 15 per cent of the text and tional ste indards, he states, should be “field. burial. p an exp anation, 
h covers hardness in water, wetting only as general guidance. field burial program initiated in 
and detergency, methods for cle: book is thorough and compre- ar 
various fibers, mercerizing, _ereping, q hensive. ‘It takes an elementary ap- 
and chlorin: ation, milling, and carboniz- ‘+h to a complex subject and al- corrosion of metals. Approximate 
ing of wool. The three remaining chap- though there are flaws in the arguments 38 ,000 specimens, Te presenting 7 


control company specifications. | Na- iv soils under conditions that precluded 7 


ters deal with chemical ‘optical presented it contains information for varieties of ferrous, nonferrous, and 
bleaches; the physics and chemistry of those not well versed in standardization or protective coating materis ils, were ex- ; 
color; the paper, leather, laundering, posed in 128 test locations throughout 
and dry cleaning industries; fiber iden- 5 ; ALB. ; the United States. During this time 


aspects of underground corrosion, 


tification; physic al testing; and the 

detec tion offiberdamage. | 4 
The level of the subject matter sug- ‘Windows and Glass in the E Extestor of cluding cathodic protection, have been 

gests that the book will be of little value continuously studied in the laboratory. 


investigations are presented in the 
circular. Also ine luded are many refer- 
ences to industrial investigations a 


tute, Div. of Engineering and Industrial Re- 


ing with textiles. It may be helpful (2 tte Bie 478. Building Research Insti- 
search, National Academy of Sciences, — 


beginning students and to chemis 
from other fields who wish to acquire iM 
2 2 3 National Research Council, 2101 oe field experiences related to the Bureau’ Ss 
try is presupposed, the book is not suite AN INTERE STING group vot 
able for the layman. A number of er- sented at a research correla- Design Properties of High 
rs detract from the text. conference conducted by the Build-_ Steels in the Presence of Stress 
ing Research Institute in 19: 56, is found and H dro Em. 
in a published report now av ailable. The 


fe had as its ybjective 
ees _ conference had as its primary objecti 
Specification and Ma agement discussion of the new and untradition: 


in ways in which glass, windows, and re- Development 6395, Air Res 

H. Lid., lated products are being used today A.F.B., Ohio. 

London; “184 pp. 21/. buildingsofalltypes, 

‘The iia stressed by the tie ie is a number of research directors detail high-stre ngth steels due to the action 0 m 

the formation and use of standards de- i some of their most recent findings in the hydrogen 

partments for individual companies field of daylighting; heating, air condi- _ troplating has _ n studied in sustained- 
 Tllustrating his discussion with ex: amples tioning and ve ntilating engineers discuss rotating-beam fatigue, 
- from British industry, the author points — problems and solutions; manufacturers "8 tests. Strength oe els from 180,000 

ont cost savings and operation efficien- describe new types of. windows, new 300,000 psi as suitable for the vs 

cies derived from central standards de- - ses for glass; “building owners relate |. were examined for a variety , oe 

partme nts. Included in the book are their experiences with controls, and the “ae! 

dese riptions of technical purchasing, te sactions of occupants; control experts 


use of purchasing specifications, organ- _ point out the benefits and detriments of | i steels were found by: be embrittled 
ization methods for standards depart- interior and exterior control systems; in some measure after cadmium plating, 
ments, and methods for materials in- architects discuss residential, commer- _ and this embrittlemeat could not be 
' The author gives in some detail meth- = No attempt is made to determine test, through the baking treatment 
ods for management utilization — and ther or not there should be glass in a in rties 
control of work including or how elaborate the 
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Commercial Testing and ‘dine 


we 


sea 


ysica 


Sub Soil 
Physical, Chemical, and 
Soil Laboratories 
Re 


search & Inspection 
Complete Model Shop 
Mobile, Alabama New Orleans, La. 


TESTING 

< > LABORATORIES 

BOX 1241 WILMINGTON, DEL. 

Spectrography 


Analysts 
Research > Vesting 
evelopment t Spray 
lavestigations Rediography 
Py 
Container and Testing 


DON L. QUINN COMPANY — 
West Kinzie 
Chicago 10, Ill. 
Independent tests, studies, surveys, 


"Member: ASTM, TAPPI, 


| 
CHARLES C. KAWIN COMPANY 


METALLURGICAL CHEMISTS 

FOUNDRY and METALLURGICAL ENGINEERS 

METALLOGRAPHERS—SPECT ROGRAPHERS 
PHYSICAL TESTS 

431 S. Dearborn St. = Chicago 5, mM. 

P.O. Box 2035 Buffalo 5, N. Y. 


Member : American Councilof Independent Laboratories 


T HANKS, 


Enoblished 1866 


Engineers—Chemists—Assayers—Sample ere 
Inspection—Tests—Consultation—Research 

‘(Masten American Council of ret 
624 Sacramento Street, San Francisco 11, Californie 


MILLION VOLT X-RAY SERVICE 


Sy Low Voltage X-ray, 
4 Magneflux, Zyglo, Ultrasonics, Impact, 
Chemical, _Metallography, Physical, 
Hardness, Stress Rupture Tests. 


Inspection. 


ARNOLD GREENE & CO., 
Hampshire Street, Cambridge, 


| 


L and Field Testin and 


Lucius -PITKIN, INC. 
ESTABLISHED 1885 
Emission & X-Ray Spectrographic 
-Analysis—High-Temp. Tensile a 
Stress Rupture Testing of 
High Temperature Alloys 
_PITKIN BLD 47 FULTON ST., N.Y. 38, N.Y. 
Member: American incil of Independent Laboratories 


w. Meburney 


JUNIPER 5- 3504 


FOR NON-DESTRUCTIVE TEST @ X-Ray (256 KVP) 
@ Gamma Ray e Magnaflux ¢ Brinell or Rock well Hardness 
FOR STATIC TEST © 1,000,000 Ibs. Universal Machine 
FOR DYNAMIC TEST ¢ 9,000 Ib. Drop Hammer FOR 
FATIGUE TEST ¢ 60,000 [b. Life Test Machine FOR 
IMPACT TEST e Ized or Charpy Specimens (room or sub- 
zero temperatures) FOR STR ANALYSIS e Stress 
Coat © Strain Gauge Static & Dynamic Equipment | 


THE SYMINGTON-GOULD CORPORATION 


> 


GRAHAM, SAVAGE. & “ASSOCIATES, Ine. 
Consulting— ‘Engineering—Research 


Electroplating and Metal 
Waste Treatment and Production Problems 
Surveys— —Designs —Specifications 


415 ) York piles Jenkintown, Pa. 


Also: Kalamazoo—New York 


LEDOUX COMPANY, INC. 


 Spectroscopists 

359 ALFRED AVENUE 

ECK, NEW JERSEY 


Member: American Council of Independent Laboratories 


a BAGLEY 


RESEARCH »~ PHONE WO 1-4870 


DEVELOPMENT 
DETROIT 26, MICH. 


YOUR INQUIRIES WILL BE GIVEN PROMPT ATTENTION a 1 


DEPEW, NEW YORK PHONE REgent 6000 


ELECTRON X-RAY LIGH 
MICROSCOPY 


ERNEST F.)FULLAM, 
TING IN INDUSTRIAL DEVELOPMENT, Come, 
P.O. BOX 444, SCHENECTADY 1, N.Y. 


MEASUREMENTS CORP. 

RESEARCH & MANUFACTURING 

— in the Design and 

of Electronic Test Instruments 


CHEMICAL & ENGINEERING 
"CONSULTANTS 


Research, process and product plant 
eas design, nuclear and surface chemistry, analyses, 
toxicology, organic syntheses, 
market surveys. 


FOSTER D. SiiELL, INC. 
29 W. 15th St., N.Y. 11, NY. 

Telephone: WAtkins 4-8800 

Member: American’ Council of Independent Laboratories 


Herron Testing Laboratories, 
Analysis — esting — 

Chemical 

Radiographic 

11360 W. 3rd Street, Cleveland 13, Ohio 
Lg 122 Clinton Street, Buffalo 3, N.Y. 


Member: _ American Council of Independent Laboratories 


THE MOST EXPERIENCED 
FILM BADGE SERVICE dnl 


JOHN X-RAY LABORATORY 
SMITH: EMERY COMPANY 
‘Sampling, Analyzing, Assaying 
‘Spectrography, Physical Testing 


=. 
Atenber: American Couneil of of Independent Laboratories 


781 E. Washington Bivd. Les Angeles 21, Calif. 
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and Publication MANSION 
CHEMISTRY IN ACTION, on letterhead 


Research — — Analyses — 


SHILSTONE TESTING LABORATORY © 
Chemists & 
Spectrographic Analysest 


New La *Houston, Tex. 


Inspection: at all leading industrial centers 
Member Council ofindependen Laboratories 


| PELMOR * 


oF 

TESTING — RESEARCH 

DEVELOPMENT — CONSULTING 
BASIC MATERIALS TO END PRODUCTS 

RUBBER, PLASTICS, ELASTOMERS, SILICONES 


ANALY. MOLD DESIGN 
401 ette St. Newtown, Pa. 


LABORATORIES ; 


PROCESSING & METHODS 


ENGINEERS & INSPECTORS 
Coal—Coke—Petroleum Products 
Commercial Testing & Engineering Co. 
228.N. LaSalle St Chicago 1, 
Charleston, W. Va. Toledo, O. Cleveland, oO. 
‘Terre Haute, Ind. = Norfolk, Va. 
Member : American Councilo! Independent Laboratories 


Laboretories 


Professional Engineers—Chemists > 
C. A. Lashbrook Owner- Director 

Soils Investigations—Coring _ 
__ Physical Te Testing—Chemical Analysis 
2920 Oak = Kansas City, Mo. 


Member: American Council of Independent Laboratories 


EXPOSURE TESTING 


Sunlight - Weathering - Con 
rosion. Direct - Underglass 
Exposures, Inland-Seashore- 
Tidal Sites, Chemical-Bio- 
logical-Physical Testing, Re- 
search- 


APPLIED RESEARCH LABORATORIES of Fla. 


CHEMISTS—ENGINEERS 
P. O. BOX 593 MIAMI SPRINGS, 


PATZIG TESTING LABORATORIES 


ENGINEERING INSPECTION 

TESTS ANALYSIS e RESEARCH 
—OF— 
EQUIPMENT eAPPLIANCES 

MATERIALS & PRODUCTS 

Ingersoll Ave, & 23rd St. opie Des Moines, lowa 
Member: American Council of Independent Laboratories 


SERVICES, INC. 


Soil Investigations 


Laboratory Testing 


Engineering Reports 
ecommendations 
‘Camm Milwaukee: Portland, Michigan: 


San Francisco: Kenilworth, New Jersey: Havana, Cuba 


and Pulp. Testing 


Eest 28th Street, 16, N. ¥. 


| 

B. COLEMAN & co. 

Certified Pulp Testers Metallurgists- Chemists- “Engineers” 


Control Programs _Spectrographic Analysis 
Industria! Users of 


Chemical and Physical Testing 
cl Paper and Paper Products ‘e Metallurgical Investigations 


Boiler Water Conditioning 
Consultation Service 
| 9th. & Rising Sun Ave., Philadelphia - 40, Ps, 


American Council of Independent Laboratories 


"PENNIMAN & BROWNE, INC. 


Testing e Research Engineeer 


4201 N. W. 7th Street 
Miemi 34, Fla. 


Member: eerie Council of Independent Laboratories 


BOOTH, GARRETT & & BLAIR 


298 South Ninth Sect Philedelphis 7, Pa. 


Established 1923. Member: A. 


CONCRETE 


’ 


(Independent Testin 
Soils Investigation—Field X-Ray 


COAL SAMPLING AND ANALYSIS = 

American Council of tndependent— 

Laboratories 

34 St. Paul Pl., Baltimore 2 2,Md. 


Professional & Chemisty 
OKLAHOMA 


TESTING LABORATORIES 
310 N. Klein P.O. Box 3838 Oklehome City 
Member American Council of Independent Laboratories 


‘Water Service Laboratories, Inc. 

Woter Treatment 


Main Office Office: 


CHEMISTS INSPECTORS e ENGINEERS 


Facili ties for inspection, testing, analysis 
and research of all types. 
The BOWSER-MORNER Testing Laboratories, Ine. 
Box, 51, Dayton 1, Ohio 


Member: American Council of Independent Laboratories 
ervice 


“South Florida Test 


Consultants and specialists i in Seelye Stevenson Value & Knecht 
weathering and sunlight te: testing 


— 


Richard E. Dougherty, Consultant 
Airports, Highways, Bridges, Dams, Water Supply, 
Sanitation, Tunnels, Piers, Industria! Plants, Reinforced 
Concrete, Steel, Industrial Waste Disposal, Foundations, 
| CIVIL — MECHANICAL — ELECTRICAL 


101 Park Avenue Fash 17, ¥. 


SIZE DETERMINATIONS 
Complete pore spectra by mercury intrusion, 1000 
to 0.1 micron diameter. A\jll materials: ceramics, 
metals, plastics, carbon. Filters, catalyst carriers, 
structural materials, electrodes, separators, etc. 
PRADO LABORATORIES 

P.O. Box 2607 Cleveland 7, Ohio 


Write for explanatory literature. 


Soils Engineering Laboratory 


Laboratory and Field 
Shear and Consolidation 
and Construction Control 


LABORATORIES 


193 West Shore Avenue 
‘tee Oldest Commercial 


In America 


PITTSSURGH TESTING 

Testing— Inspection- -~Analysis 


Main Office Pittsburgh, Pa. jy 


“WARNER LABORATORIES _sarionwive ans | 


Cresson, F ~ 


Magnetic particle—fluorescent penetrant rasonic 
Analysis—Sampling— —electronic . . Nondestructive testing methods for 
4 metals, carbides, ceramics, plastics, etc. Produc- 
be In the Heart of Bituminous Production — 


and erection inspections—any- 
‘4 where in A. @ Mineola, N. Y. © Newark. 
Clay—Lime—Limestone J. © Hartford Bridgeport Philadelphia « 
Pittsburgh e Cleveland Cincinnati 
Mineral Fillers—W/eter Detroit Indianapolis Chicago Tulsa e 
Dallas ¢ Houston e Los Angeles e Oakland 
MAGNAFLUX CORPORATION 


7300 W. Lawrence Ave. » Chicago 31, Il. 


— 


[ROBERT W. HUNT COMPANY 


CYRUS WM. RICE. & Of COMPAN 


ESTABLISHED 1916. 
15 NOBLE AVENUE, PITTSBURGH 5, PA 
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CHEMICAL, PHYSICAL, 
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y | 175 W. Jackson Blvd, CHICAGO 4, And All Large Cities” 


9454 W. 38th 
i 


» ELECTRICAL TESTING 


2 East End Avenue, New iad 21, ,N. Y. 


Electrical, Electronic, Environmental, 
. Photometric and Chemical Laboratories. 
Testing, Research, Inspection and Certification - 


ARIZONA TESTING LABORATORIES 
Chemists—Assayers—Engineers 
& Spectrographic Analysis 
Physical Tests—Inspection 
Soil Investigation—Sampling 
Outdoor Weathering Tests 
817 W. Madison, Phoenix, 
Member: American Council 


TESTING | COMPANY, 


FOUNDATIONS — PAVEMENTS 
Designs, Evaluations @ Supervision, Reports 

TESTS INSPECTION —BORINGS—SURVEYS for 


Domestic and Overseas Operations 1. 


RESEARCH TESTING DEVELOPMENT 
= engineering, chemistry, metallurgy, textile 
technology, electronics, microbiology and 
. . . from basic materials 
finished products. 

Hoboken, N.J. 

ANGELES MEMPHIS NEW YORK 
PHILADELPHIA PROVIDENCE SAN ANGELO 


EXPOSURE | TESTS 

4 7740 7740 Remon 


WE TEST ANYTHING UNDER THE SUN 


Analysts—Metallurgists 
QUANTOMETER ANALYSES 


Chicago 32, 
KONING & BIENFAIT  — 
Testing Laboratories of Building Materials 
Consulting Engineers — Metallurgists — Chemists 
Inspection — Sampling — Testing — Analysis 
Research — Development — Control 
Coal, Oils, Fats, Weuss, Conent, Concrete, Steel, Water, 
Gases, Solvents, Paints, Ores. Established 1890 


104 Dacostakade. Amsterdam-W. P.O. Box 6005 


Laboratories 


Beaver 


Om T esting Laboratories 


Chemists, Testing and Inspection | Engineers 


Testing, | faspection, Consultation, Design of 
all Il types of building and paving materials. 


Investigation of Foundation Soils 
511 South 20th Omaha 2, Nebraske 


& CHEMICAL, “PHYSICAL, METALLURGICAL. 


TESTING AND INSPECTION OF MATERIALS | 

X-RAY AND GAMMA RADIOGRAPHY 


we 

D. TROWBRIDGE CENTRAL 1-0929 

CENTRAL 1-7583 


CARL BUSSOW 


Specialiat ton 


STILLWELL & GLADDING, inc.| 


Sampling ANALYSIS, of Cheni- 
cals, Drugs, Fats, Greases, Oils, Waxes, Fer- 
tilizers, Glycerine, DDT., B.H.C., Chlor- 
dane, etc., Pyrethrum, Rotenone ~ Products, 
Soaps, Solvents, Tests, AOAC, ASTM., 
NF.,USP., Tobacco ‘Est. 1868 


130 Cedar Street, New York 6, N. Y. 


ALITY CONTR 

Materials & 
Visual Color Standards 
and Color Measurement nae 


MUNSELL COLOR COMPANY, INC. 
10 E. Franklin Street, Baltimore 2, Maryland 


“Timber and Timber- Treatment Inspections 
Chemical and Physical Testing Laberatories | 
Radiographic and Metallurgical Testing = 
Soils Investigations and Foundation Studies a 


Marine Chemist—Cargo Sampling—Certifications 


A. W. Williams Inspection Co., Inc. 
208 Virginia St. — Mobile, Ala. — Established 1991 


Representatives throughout U. A. —Member 


ESTING LABORATORIES 


CALIFORNIA _ 


Haller Testing Laboratories, Inc. 

140 Cedar Street, New York 6, 

Testing—Inspection—Consultation | 

Plainfield, N. New Haven, Conn. 


IST CHEMICAL ond PHYSICAL TESTING 


RESEARCH PRODUCTS 
we WOOD 
USED WITH 
LABORATORY 
CHEMISTS ENGINEERS 
TECHNOLOGISTS 


TIMBER ENGINEERING COMPANY 
1319 ST., N. W., WA HINGTON 6,0. Cc. 


SOUTHWESTERN LABORATORIES 


Consulting, Analytical Chemists 
Testing Engineers 


DEVELOPMENT 


Testing and Chemical 


l= Worth, Dallas, and Houston, Texes 4 


Member: American Council of Independent Laboratories 


THE NUTTING COMPANY 


ow, 


# 


Foundation Investigation—Test Borings 
Soil Mechanics—Sewage 
Construction Control—Soil—Concrete 
Bituminous Pavements—Water Waste Survey 
20 Airport Road 26 Ohio 
on, Cable “Sayboltoil” All Standard Coder 


STRAPPING __ 


SAYBOLT & CO. 


Licensed by New York Produce Exchange 


965 Bayway, Elizabeth2,N.J. 
Dependable Inspection Service at “All Points 
Bulk Cargo Inspection Our Specialty 
Ae Laboratories and Offices in important cities. 
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reports on: 


"modifying the distribution of »sdiant energy . 
easy entrée to a vast n mass of | knowl, sage about high 
lending a certain air to your work . nae — for oem where no other film will do 
“Filters: plea and offer in Temples of rescence with pH. They also lend 
ork. 


every few years a sense 


_ Elsie Garvin keeps our researchers ‘eh 
of obligation compels us to spend — from: wasting time with research. a 


 tising to acquaint the next cadre 
‘technical people with the existence 
of Kodak Wratten Filters. Of these Laboratories and by her “equally 
precisely dyed little sheets of gelatin. ‘competent sister and brother librar- 
we offer at present 116 ‘different ians in all the other great Temples _ 
$pecies, and though in truth they Science. They counteract the nat- 


hard-earned money on adver-— is the properly bombastic We. 


to describe the function exercised by | 
Miss Garvin in our own Research eis 


_ make little direct contribution to “ural instinct of the scientist to rush 
prosperity, they do seem to his test tubes and prove what had 
contribute to the convenience already been proved with 
_ those who desire to modify the —_ force 27 years previously, = 
spectral distribution of radiant _ But here we sell the test tubes ¢ or, 
ener simple and reasonabl vely, the photographic 
gy by simple a less figuratively, the erap (Eastman 7398, long known 
reproducible means. materials that are just as representa- 
The data book “Kodak tive a tool of research as test tubes 
to take on a green fluorescence 
in the fallest, most quantitative we find Miss Garvin compil- 
‘ in passing from pH 7.2 to 9.0, to 
and colorimet- ing a Bibliography on High- Speed 
detect mercurous ions amidst 
ric detail, has recently appeared in — _ Photography that runs to 35 pages os 
curic ions, and to inhibit zygote 
its 19th edition. Kodak dealers sell of rather small type and provides ‘e 
in the "green 
it for 75¢. The one niggardly favor easy entrée to a vast mass of knowl- 
hlamydomonas eugametus. the 
we would ask in return for our edge accumulated over the decades — aia cae 
lling the filt aie bout both t dt h- For an 11" x 15Yy" chart of the indi- — 
_ magnanimity in selling the filters is "5 about both equipment and tec aaa or a copy of List No. 40 of some 
_ that before an order is placed, —_ E: ‘niques for every kind of high speed — 3600 other highly available Eastman 
~ edition, and not one of its 18 pred- _ photography and about its findings Organic Chemicals, write Distillation 
- ecessors, be consulted for current in mz any, many branches of science © Products Industries, Rochester 3, N. Y. 
ifications and designations. and engineering—knowledge the du- (Division of Eastman Kodak Company). 
specifica ge anybody wants to give us a proc 
As for the newer-fangled and plication of which would consume abstract of the mercurous ion determi- 
much costlier nvulti- layer interfer- incalculable of nice, fresh the Polish journal 


— 
Our newest compound with this 
property, trans-o-Hydroxycinnamic 


optical- contempo- 

raries. We shall not feel at all badly 

about your giving them your cus- 

tom if you need transmission in wise to ask for it 

range up to 1.4u. But if you find it — pen nnen Hn in high since roll of 120 or 620 roll film that is 
necessary to specify a wavelength photography, = = © __ just too fast for your own good. We 
between 1.4u and 4.54 asa narrow Somehow it seems the decent shing do not recommend the new Kodak 


4 


transmission band or any wave- do. Requests should be addressed Royal-X Pan Film, except for spe- 
ee ae ese = Eastman Kodak Company, Professional cial cases involving very poor light 
Sensitized Goods 4, conditions, very high shutter speeds, 
For trating essing it by current commercial 


= photofinishing techniques will lead 
There are direct reading pH meters unsatisfactory results; instead, 


ae and there are 57 different rhancencl it one must follow the special proc- 
_ pH Indicators that work by simple _ essing instructions packed with the 


color change. (We own a great film. Measured by the official ASA 


many meters and sell a lot of in- method, the Exposure Index is 650, 


dicators.) If none of our indicators . 
blocking filter—there we think you aes.) h h but we think you will get along 
the materia ing measured, you 600 
In that event, just state your problem — index. 
to 


Eastman Kodak Company, Military might consider one of the 23 East Sy: a 
and Special Product ts Sales Division, man Fluorescent Indicators and an 


Rochester 4, ultraviolet lamp. They change fluo- 
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This combination book ale offer rs. you oppor t 
‘fill the your. 


he gaps in your technical library at gre: atly re duce 


pri ices. Besides containing considerable technical material, 
many of these books have significant historical value. 

ae a Use the convenient order blank, or if you prefer, use al 


own purchase order blank. refer to Combination 


Planning and Interpretation of Fatigue Tests; Statis ties al Nature of Fatigue; Statistic: ow 
Analysis | of F Fatigue Data; plus prepared discussions. 2 pages. (Mar arch, 1952. 
TICAL APPROACH 137 
apers point out the definite need for a statistical approach to the interpretation of fatigue — 
data. Statistical Nature of the F atigue Properties of SAE 4340 Steel Forgings; Statistical — 
= Behavior of Fatigue Properties and the Influence of Metallurgical Factors; Statistical — 
of the E fect of and Fatigue Properties of Large Specimens 
pages. (February, 1953.) 


"FATIGUE TESTING, MANUAL 


7 Prepared by Committee E-9 on Fatigue is to supply information to those setting up new 
laboratory facilities, to aid in operating the equipment properly, and to offer advice E puss 
presentation and interpretation of the data. 
testing : and not with fatigue of metals as such. 86 — (December, “1949. ee. 


ac CORROSION - AND HEAT- ‘RESISTANT STEELS AND ALLOYS— WROUGHT AND CAST, : 
a This publication, sponsored by Committee A-10 on Iron-Chromium-Nickel and Related gir 
Alloys, presents data on the compositions ud properties of the wrought corrosion-resistant Nidieeotes 


a heat- resistant chromium and — nickel steels and alloy castings. «84 pages. rere rT 


The book is illustrated with four-color process photomicrographs. Subjects covered 
the following: Microscope Optics for Color Metallography; Quality and Quantity 


. Illumination in Metallogr: aphy; Color Metallography Simplified; Some Applications of | 
Color Metallogrs wphy; Application of Color Photography to the Study of Nonmetallic 
Inclusions. pages, plus 10 colored insert plates. (December, 


STAINLESS STEELS, EVALUATION TESTS FOR: 
symposium covers corrosion resistance, mechanical properties, and intergranular 
susceptibility of 18- 8 stainless steels with and without additions of columbium or molyb- | 
denum or both. are given on comparative corrosion resistance of stainless steels 
various acids as as the results of some corrosion 240 pages. (May, 1950.) 50 


SIGMA PHASE, NATURE, OCCURRENCE, AND EFFECTS OF—STP 110 
Nine papers discuss sigma phase, particularly as related " eeeeres steels, and various 


hrome, nickel alloys. 204 pa es. (January, 1961 12.6 


3 SOAPS 
DETERGENT LABORATORY, STATISTICAL METHODS FOR THE THE— STP 139 
e _ These papers describe the use of correlation, analysis of variance, tests romp 
and some ingenious gr: sphical m methods of ste utistical analy sis. 44 4 pages. (Janu: (January, 


SOAPS, AND DETERGENTS, P PAPERS ON EVALUATION OF—STP 115 pee 


C ont: sining The Mechanism of the Wetting of Textiles: P 
Evaluation of Soiled Test Pieces; Laboratory Performance Test for Detergents in ie 
tinuous Wool Scouring; and Measurement of the As coming oy of Anion-Ac tive Detergents by 


Materials Commonly Washed. 64 pages. Total 


— 
a 
— 
— 
4.70 $4.75 $3.50 

— 

— 60 $9.50 $7.50. 
= 
ber 1957 


The papers and discussion are of a general, nontechnical ns nature ire: military trends; 
diesel fuel in railroad and bus operation; «inereasing-diesel -horsepower;- diesel: engirle’ 
burner distillate fuels; east coast distillate fuel production; and west ony distillate fuels. ber —  - 


GREASES, 


grease— 
x - oil woe for bearings; laboratory sectasenaines tests ‘for antifric tion bearing greases; 
factors affecting simulated service tests of salle 104 pages. (November, 1948. ers 
(Marburg Lecture, 1953), by F. D. Rossini, Director of the Researc hL L abortoy, 

Carnegie Institute of | Technology. 32 pages. (Reprint: from Proceedings.) 

This symposium includes papers covering: Heavy ‘Duty Gear Oils; Gear Labricante 

in Steel Plants; Gear Set Servicing by the Cathode Ray 24 pages. 

LUBRICATION OF HIGH-SPEED TURBINE GEAR EQUIPMENT— -STP 

_ Lubrication of Naval Gearing; Developments in Gear Design and Lubrication Require 

ments; Concepts of L Oil Wedge and its Load-Carrying Capacity for Ms ating 

4 ios Tooth Surfaces of High-Speed Gears; and Fundamentals of Worm Gear Lubrication. a a 


pages. (J 1949. ~ — Total 4.00 33:10 


ISOLIDATION TESTI 


et. Among the papers included are Report of Tests with Peat; lonsolidation 
and Related Properties of Loess Soils; Settlement of the Railroad Embankment C ; Crossing of 
Morganza Floodway, Louisiana. 100 pages. (September, 1952.) 


“ae: Some papers covered principles of permeabili ty testing of soils; water movement Seek 
- porous hydrophilic systems under capillary, electric, and thermal potentials; - permeability — 
S test for sands; low-head permeameter for g granular materials. — 142 pages. (March, 1955. 
SOILS AND BITUMINOUS MIXTURES, TRIAXIAL TESTING OF— STP 106 
- History and theory of triaxial testing and the preparation of realistic. test specimens; 
applications to bituminous mixtures; application to the design of bituminous pav ements; os 
triaxial testing, adapted to soils, 
"SOILS, IDENTIFICATION AND CLASSIFICATION OF-STP 11300” 
= This symposium describes and evaluates the most widely used procedures for ial ing 
and classifying soils for engineering purposes. 96 pages. (April, 1951. 
SURFACE AND SUBSURFACE RECONNAISSANCE—STP 122 
iP apers are divided into four general groups; pedologic, geologic, air photo, and g oy : 
2 ical, in accordance with the procedures used for making the reconnaissance. 226 pages. _ p 
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; allows operator to dial and duplicate | 
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cat the Turn of a ‘Dial 


SCILLAT 


assures rapid and complete mixing, 


without spattering at a constant 
216 rpm, with or without heat. 2000 watt - 


cast-in-aluminum heating element, 
operating at 200° F to 700° F surface 


form heat distribution. Stepless control 


the exact heat every time, all the time, fa 
for maximum effectiveness with _ 
minimum attention. Heater and oscil- 
lator operate or together. 


Send for details 


The new Fisher Catalog 
page 53, gives specifications on 
the Fisher Oscillating Hot Plate. o.- 
Send for your copy. 


107 Fisher Building 


Pittsburgh 19, Pa. 
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a7 Laboratory Appliances & 
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666 ON READER SERVICE 


America's Largest Manufacturer- Distributor of 


Develop 


dissolving, precipitation or evaporation yy 


temperatures, gives faster, uni- 


Chicago Philadelphia IN CANADA | 


| 


‘appointed 1957- 58 chairmen 


of committees of the American Electro- 


platers’ Society include the following, |§ He was formerly research fellow, 


also active in ASTM Committee B-8 on 
Electrode posited Metallic Coatings: 


Robert A. Ehrhardt, of Bell Telephone 
Committee; Ralph Schaefer, of Clevite- 
ment Co., Div. of Clevite 
—Corp., serving as chairman of the Pub- | 
| ations Committee; and Ralph D. 
Wysong, of Studebaker-Packard Corp 
heading the Committee. 

Ludwig 
burgh-Des Moines Steel Co., is now staff 
associate, De velopment and 
Blaw-Knox Co., Pittsburgh, Pa. 

- Roger Gordon Bates has been : appointe d 


chief of the Physical Chemistry Section _ 


of the National Bureau of Standards, 
Washington, An internationally 
known authority on pH measurement, 
Dr. Bates has been a member of the 
Bureau staff since 1939. In ASTM he _ 
has been active in the subcommittee 
concerned with hydrogen ion ¢ 
tions of Committee E-1 on Methods of 
Testing and headed the committee that 
sponsored the 1956 Symposium on pH 


Measurement. 


4 


C. F. Braun and Co., Alhambra, 
was renominated to serve for a four-year 
term as Director (Codes and Standards) 
of The American Society of Mechanical 
Engineers. In ASTM Dr. Bergman is a 
member of Committee A-1 on Steel and 


has been very active for many years in — 


Southern California District work. He 
is a past-chairman of the District Council, 
and served as Vice-Chairman Of the 
General Committee on Arrange mente for 
the Second Pacifie Area National Meeting _ 


in Los Angeles in September, 1956. 


Philip T. Bodell, formerly textile re- 
search engineer with Collins & Aikman 
Corp., is now preside nt, Bristol a 
Associates, Inc., "Bristol, 
Leonard S. Buchoff, until recently on. 
the engineering staff, Wi estinghouse Elec- 
tric Corp., Pittsburgh, Pa., is now chemical 
engineer, Electro Tec Corp., Ormond 


Beach, Fls. 


f 


tions, Houston plant, Sheffield Div., 
Armco Steel Corp. He had been super- 
intendent of metallurgy. Mr. Campbell 


is an ac ‘tive member of oe ASTM South- 


Labs., Inc., who heads the Research 


with Pitts- 


Jetermina-— 


Eimer O. Bergman, technical gies 


Calif, Alkali Co.’s Silicate, Detergent, Calcium 


will be welcomed “for inclusion this 


is now associated with Rias 
Baltimore, Md., | as staff scientist 
versity of Minnesota, Enginee ring esac 
ment Station, Minneapolis. — 
_ Edgar W. Engle, until recently technica al 
director for Vascoloy- Ramet -Corp., 
Waukegan, been appointed 
development engineer by Kennametal, 
Inc., Latrobe, Pa. Mr. Engle will be 
concerned development of new 
products in connection with the company’s: 
current expansion program. In ASTM 
he has been very active in Committee 
B-9 on Metal Powders and Metal Powder 
oe Products, serving as chairman of Section — 
C on Ce Cemented Carbides of Subcommittee 
Francis B. Foley has 
executive metallurgical engineer of Pen- 
is oyd Steel and Forge Corp., Phil: adelphia, 
Pa. For many years with the Midvale — 
Co., and more rec ently consulting metal 
lurgist to International Nickel 0., 
New York City, with which organization 
he is still affiliated, Mr. Foley has been 
_ very active in ASTM metals committees 
James L. Foster has been promoted to 
ol more responsible position as group 
_ leader in silicate research for Diamond 


Division, Cleveland, Ohio. His new re- 
sponsibilities will include maintenance 
and improvement of quality control 
standards at Diamond silicate plants t 


and chief engineer, Ash Grove 


Frolich has retired vice- 
Lime and Portland C ement Co., Kansas 
mon Fuller, on the ‘faculty 4 
Civil Engineering Departme nt, Iowa 
State College, for 37 years, retired recently 
es after teaching engineering for 60 years. 
rei Before going to Iowa State as head of the 
Civil Engineering Department in 1920, 
he was professor of civil engineering and 
in dean of the College of E ngnes ring at the 
University of Washington (1898-1917), 
j and subsequently for three years he served — 
head and — of civil ring 


awarded an honorary doc tor of science 
de gree by Lafayette in 1936, an honorary 
a doctor of engineering degree by Iowa 
State in 1955, and was honored as pro-— 
fessor emeritus by the Iowa Board of | 
Regents, July 1957. Dr. Fuller has 


served also as a and structural 


a, 
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4 
than tw years’ research w we into the 
new instruments that have b been added to the Nuclear- = Whe 
Chicago line now offered to o the small or large nucleonic © abner or expanding present facilities, call” on | 
research laboratory. Among these high. quality ad- Nuclear. Chicago. For complete details on the new 
 vance-design instruments are many completely Nuclear. “Chicago line, write f for ‘our new w Catalog “Q 


4A Model DSs- DS5-3P_ Scintillation Model 2612P Portable Survey Meter con- 


with exposed 2” x 2” sodium tains a 1.4 mg/cm? thin window G-M tube 


crystal and 1B Model 132 Analyzer for surveying for alpha, beta, or gamma 
Computer for precision gamma- | contamination up to 20 
a measurements using pulse- height dis- 
crimination techniques. 
= 
2A Model DS5-5 Scintillation We!l Counter 
with exclusive “scaler-spectrometer" 
circuit and 2B Model 1820 Recording 
Spectrometer for automatic quantita- ~ 


Scaler, 3B Model C110B Automatic — ar Model 3054 Manual Sample Change th Mode ; 
Sample Changer with Model D47 Gas — Scintillation Detector which features interchangeable © Meter oilers « a wide choice of full — 
a Flow Counter, and 3C Model cB _ alpha, beta, or gamma sensitive crystals connected to _ ranges, four time constants, wide range | 
: 


6 Model 2586 “Cutie Pie" features inter 
changeable ionization chambers for 
measuring beta, gamma, or x- 
up to 250 roentgens per hour. 


7 Printing Timer for completely auto- Nuclear Chicago's finest scaler, the 4B Model Ga high voltage supply. It is shown with a. 
an matic changing, counting, and record- _— Ultrascaler. Model 192A features decade scale of 10,000, 4 _ Model D34 thin window G-M tube and 
ing of as many as 35 soft beta P11 probe for continuous monitoring 


radioactive samples. analytical radioactivity determinations. 
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sis tired euperint Service Dept. 

page 78) assistant technologist in “the Sheet Prod ire ‘eup rin ende ervie pt., 
buil ¥ Div., United States Steel Corp., Inland Steel Co., Chicago IL, is 
designer of buildings ridges, and Applied Research Lab., Monroeville, Pa. consultant, Rheem Mfg. Co., Automotive | 
was author or co-author of several books Div. , Fullerton, Calif. 
His most recent work, History of nd Door Di F nestva, Inc., Detsvid Claude B. McIntosh, formerly develop- 
Civil Engineering at Iowa State College” ger engineer Jet Div., Thompson 

Mich., since 1952, has Detroit 


is to be published soon. A member of — Sites of engineering research for that Products, Inc., Cleveland, Ohio, is now 
ASTM since 1903, Dr. Fuller now resides senior analysis engineer a eta Air- 
ot Wealey G Dis Moines, West “company. Affiliated with AST M since tC ta M 
? — 1937, Mr. Kelly has been “se rving on Monica, Cali 
Goss has re tired as chief engin er Committee E-5 on Fire Tests of Materials J. id 
‘Kuhlman Electric Co. , Bay City, Mie and Construction and its subcommittee chief engineer for Fenestra, Inc., Detroit, 


with fire tests of wall opening Mich., has been appointed chief product. 
the technical director, Chemical Div. a _ the building 


o., New York City. Mr. mM products division. A member of ASTM 


4 _ Bertrand A. Landry has been named _gince 1943, _Mr. MeKinnon 
Gould has been representing The Borden — an assistant technical director at Battelle 
Cc oO. in the Socie ty = on several of the if 


Memorial Inst., Columbus, Ohio. 
number 


serving on Committee A-5 on Corrosion bie 


Iron and Steel and its subcommittees 


Landry, one of the country’s leading and tests; and presently is Secretary of 
technologists in the field of combustion the Detroit District Counc ke a 
and energy, has just returned from Paris, 

his 

France, where for the past three years William Morris" retired as gener: 

he has been in of the Institute’ consultant, Research Div., Keasbey 

~~ office in that city. Active in a number Mattison Co., Ambler, Pa ., after 48 years 

en in Committee D-16 on Industrial — of technical organizations, he has served be of continuous service, , during w hich he ; 

_ Aromatic Hydrocarbons and Related Ma- — for many years on ASTM Committee _ held positions as assistant to chief chemist, 

terials, of which he is a charter member. ie D-5 on Coal and Coke, and its subcom- _ — chief che mist, assistant superintendent, 

He has been serving as chairman of this mittee with sampling. assistant general superintendent, 

main group since 1946. ‘ate director of the chemical laboratory in the 

Greenfield, forme rly Lindsay has joined Crucible power products plant, working on research 
4 chemist, Asphalt foofing Industry ‘Steel Co. of America as supervisor of development and quality control, be- 
Bureau, National, Bureau of Gietminicin constructional alloy steels at its research. — coming general consultant of the research 
_ Washingt on, D. C., is now  researcl laboratory in Pittsburgh, Pa. He was division in 1940. Mr. Morris had repre- é ‘ 
engineer, California Research Corp., Ric h- professor of metallurgy at I ennsylvania sented his company on ASTM Committee _ 


Neebe has re tired 2 as 


‘National Lead Co., New York City. 
 Neebe had bee representing his 
- company in the Society and on Committee 
_ B-2 on Non-Ferrous Metals and Alloys. : 
He is succeeded as chief engineer by M. > 


veteran member of the Battelle staff, Mr. mr rned with hardware specific ations 


al and orp., Barrett Div, 
and representative also of that company © a 
ASTM, Mr. Gould’s technical 
: = service has spanned the past three 
His most intensive activity 


ee Clifford A. Neros has been promoted to 


group leader in the Product De ‘velopment 
MAGNI. WHIRL Boths onsoutte con- section, Central Research Dept., Diamond 
N EWI: ventional baths using motors which Alkali Co., Cleveland, Ohio. “Dr. Neros, — 
allow only a partial working space represents his company in the 
have built-in | Electrical Insulating M: aterials, | and D-20 
automatic stirring and circulating sys- on Plastics, will continue to direct labora- a 


100% WORKING for maximum uniformity and 


tory work relating to product evaluation 
WIDE | RANGE OF Superior results. Magnetic pumping and applicati ions research on new chemicals 


oe gives automatic gentie agitation in all areas of Diam ynd Rese 


—both—irrespective of work load D Cc. power and 


Charles w. Ostrander has been made 
J av director, Allied Research Prod- 


ucts, Inec., Baltimore, Md 
Visibility Jar Baths (70° and 100°C.) _J. E. Palmer has retired as supplies ‘a 


ins ection superintendent, Western Elec- 
Utility Oil Baths (180° a nd 260°C.) trie Co., New York City. He is 


Refrigerated Baths (0° to +100° ceeded by W. F. Gannon. 
Super- r-sensitive [ Baths (100°C. ) q William Jomes Putnam is now professor 
Hydrometer Jar Baths (70°C.) 


(emeritus) of theoretical and applied — 


University of Illinois. Pro- 
MORE CONVENIENT SAVE fessor Putnam, who has an 


hod 


on page 76) 
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Ask for your copy of Bulletin 102. 
contains full abou 


The most complete line of 
| scientific instruments and lab- 


utmost accuracy 

in the measurement | 

| of SURFAC: 


>HENOMENA \ 


NOUY’ 


TENSIOMETER 


This precision apparatus prov ides for the 
4 


determination « of both surface and ‘inter- 


facial tensions by the 1 ring method. 

plete determinations | can be made in a 


matter of 


Re adings are 


No. 70535 fo of upward surface 
a tensions, complete with platinum ring and metal carrying case, € oa $2950 00 o 


each 


® 


HYDROPHIL 


device v was designe 


veloped for determining 
‘a of monomolecular 
films floating ing 
att the by m measurement nent of | 
film pressure. ‘Such x measure- 


tics sad oils and film 


Branches and Warehouses—Mountainside, N. J. Boston 
Central Scientific Co. of California~--Santa Clara e Los Angeles 2) 

Refinery Supply Company—tTulsa « Houston 

Central Scientific Co. of Canada, Ltd .—Toronto Montreal Vancouver . Ottawa 


| 


‘a fe and metal carrying case, ; 


Committee on E fect of Tempe rature on | 


the Pr roperties of Metals 


William C. Stewart, since 1937 
with the Industrial Fasteners Institute, 
and for many years technical adviser and 


Amoco Chemicals Ill., 

is now technical editor, Esso Re se earch 4 

and Engineering Co., Linden, j 

D. Fr. Sawtelle, “until recently chief New York City on Wednesday, September 

metallurgist, Malleabie Iron Fittings 11, commemorating his twentieth ann 

_Co., Branford, Conn., has joined Exomet, _ Versary in this important work. Qui 


Inc., Conneaut, Ohio, with headquarters — 


2 Charles E. Schaffner, formerly assistant 
dean, has been appointed associate dean 
of the Polytechnic Institute of Brooklyn. 

Prior to the appointment Dean Schaffner _ 
was profe ssor of civil engineering and and was active in Subcommittee X XVI on 
lirector of the evening session. Dean  Bolting. 
haffner has served as chairman of the Bie. ties. Representatives of a number of 
Evening E ingineering: Education Division _ societies spoke briefly at the reception 
of the American S« i eering aM prior to the  dinne sr, including representa- 


Education. : tives from AREA, SAE, ASME; and 
George V. Smith has been named 
stor of metallurgical engineering at 


many active in technical committee work 
Stewart labored hard to 


Subcommittee XXII, and helped organize 


Joseph W. Tomecko, assistant gene ral 
Ithaca, “manager, Paints Div., wns 
Y. Dr. Smith joined the Cornell - dustries,” 1 Ltd., Montreal, Canada, 

aculty in 1955 as Francis Norwood Bard assume the presidency of the Federation — 
of met of Paint and Varnish Production Clubs: 


the school of chemical and me tallurgical 
engineering at Cornell University, 
N 


iiated 


treasurer, was honored at a dinner party 
given by his friends and associates a 


a number of ASTM members were present, & 


He aided also in other capaci-— 


Executive See Robe ‘rt J. Painte the Second Pacific Area National Meeting 
commented on Stewart’s ASTM meee in Los Angeles a in September 


will 


Pigme nt-Ve e chic le 


Carrol M. Wakeman, materials 


» 


e. 


engineer, Le OS Ange ‘les Harbor Dept. 
Wilmington, ‘alif., was recipient of the 
1957 illiam F. Clapp Memorial Award 
prese ented by Sea Horse Inst. 
“outste unding contributions to marine 
biology. The Institute, an international 
assoc of engineers engaged in testing 
of materials in sea water, © makes the 
award annually to the membe most 
listinguishing himself in the field. Mr. | 
- Wakeman, who has been with the Harbor _ 
epartment since 1922, represents the 
Department membership in ASTM, also 
on Committees C-9 on Concrete and 
oa” oncrete Aggregates, and D-19 on In- © 
dustrial Water. He has been very ac tive 
in the Southern California District activi- a 
ties of the Society, and is a past-che 1irman ” 
of the District Council. He further 
a rendered valued aid as chairman of the ae 
_ General Committee on Arrangements for on 
195 


onerete Conduit Co., Azusa, Calif., is 
on the staff of Southern 


at the annual meeting in Phila- Clyde E Work, formerly 


— taught graduate night courses in metal- 
jurgy at Polytechnic Institute of Brook-- 
lyn. Dr. Smith hi as been active for 


many years in the Joint ASTM- ASME 


of research, National Printing Ink 


1957 Mattie llo 


PER AST! SPECIFICATIONS 

Modifications are now available for the ‘T- 50 Scott Tester * enabling exis 
owners to extend its scope as indicated. | 4 
Brittleness now, or add later. 


in 


SCOTT TESTERS* 


World-standard f for testing elastomers 


120 Blackstone S St. 
R. 


search Institute, is scheduled to deliver 


Lecture The 


TESTER 
O. Box 834 
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delphia, Pa., Oc tober 30-November 2. _ professor of mechanics, Rensse Mea Poly. 
Albert C. Zettlemoyer, professor of 
_ chemistry, Lehigh University, and director 


— Institute, Troy, N. Y., is now 
sssor and head, Department of 

ring Mee chanics, Michigan College 


i 


and S 


JOHN KLINCK | 
304 West Forest ie 
North Augusta, 
in Foreign 


October 
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reTRAcTION 


A 


isit Booth 1019 and testing yer 
see the following new on display: 
> 
> Mae hine Therme: -rmocouple Calibration Unit 


if 
vated Tempe ature Te nsile Testing 


Heating U nit for completely 
cording equipment. 
nsometer Systems for virtu- 


I” Machine co - every type of test employi 
optical, indication. and fully 


ipmen 
ating Units 


NG »MP 
eld Building Grove ity, Pa. Phone: 1470 


957 


| 


i 


in balances 


4 ar 

“RING” OF ABSOLUTE 

| FOR FORCE MEASUR- 
ING SYSTEMS 


engineer knows that must start with 

_ absolute accuracy if he expects his results to — 

absolutely accurate. 

This is particularly true in force ri 

systems: where overloading and abnormally 

rough usage can destroy the precision accuracy 
built into the original equipment. >i ae 

Don’t take expensive chances with possible 

eperation of force measuring systems, 
testing machines, or load cells used in ng a | 
applications. If you want accurate results, check j 
first with MOREHOUSE PROVING RINGS |. 
certified by the il Bureau of Standards. 


“A-B-C” BOOKLET | 4 


_ If you use any kind of weighing or 
force measuring equipment | in 


| 
| @ 
MOREHOUSE MACHINE co. 


233 W. Market Street @ York, Pa. 
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Right-c -A- Weigh p ‘pays way 
4“ 
_ “That is what I hear from many of my customers. 
In some of the other laboratories they like ei 
the je Ainsworth Ri Right- Weigh So much they di don’ 4 
care whether or not it pays for itself. 
“There j is no question about the fact that the one 
pan, n, substitution- weighing: Right-s -Weigh is ‘fast 
accurate, easy to use, , easy to read... ..and saves | 


a s lot of time for chemists and t technicians. 

plus: the ‘little things that 

count’... sapphire bearings, built; sin Brunton Metal 

Class S Weights, compensated beams, a are 

_ type beam arrestment, t, slide- panels, good 
A optics.. -explain the fast growing popularity of 


nique i 


WHEELER ‘TESTING 


leader i in its 


of t this machine makes it efficient in »sting 7 


— 
The co atrol 


sizes and kinds of material. For more | 
wand improve bal balances and weights 


information cone rning this versatile mac 


‘ 
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tl is a record leadership 


of the leadership that is typical of Honeywell engi- 
; ine neering. In laboratories all over the world the Visi- 
corder’s instantly-readable direct records are show- 
_ ing the way to new advances in rocketry, comrol, = 
computing, product design and component test, 
"The Model 906 Visicorder is years ahead of the 
It is the first recording oscillograph that 
* combines the convenience of direct recording with Be 
_ the high frequencies and sensitivities of photo- ae 
graphic-ty pe instruments. The Visicorder alone 
_ among oscillographs makes it possible for you to x 
monitor high-speed variables as they go on the 
To record directly the high frequency variables you _ 
: need to study, use the Visicorder O 


Oscillograph. Call 
Minneapolis- Honey well Industrial 


*reproduce 

_ Minneapolis-Honeywell Regulator Co., Heiland Divi- 


a 
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August 1 5 to September 17, 1957 making the 
total membership 9066...Welcome to ASTM _ 


RESPONSE 
MASHETIC AMPLIFIERS 


AC or OC signal 
voltage req'd 
full output. 


Load 
ores. 
ohms 


Sig. | req'd | Total res 
contr. wdg. 
K Q 


-\supply Power 


Total res. 


Supply | Power 
| Out. contr. 


Freq. 


SATURABLE 
Phase, reversible 


Sig. req'd Total res. 
for 


units designed for 115V-AC operation 


Ac Write for. detailed listing, 


requirements, and copies of complete 
Transformer and Laboratory Test a) 


TRANSFORMER 
4733 Weirield Street | 


Brooklyn (Ridgewood) 27, New York 


ed alphabetically — ~Compa 


ographer, 
tral 5401 Morrison 
Morrison Construction Co., Inc., 
 Betters, general manager, 3 


$t.,Hammond,Ind. 

Brown, Shirley K., vice-president and 

secretary, Aluminum Refining Corp., 

Box 447. Sheboygan Falls, Wis. For 
mail: 2733 Terrac e, Sheboy; 

— 

Viest, Ivan M., engineer, 
National Ac ademy of Sciences, 
Road Test, Box 539, Lene a, Til. 

Cunningham, John W., consulting 
134 Thornton St., Akron 11, Ohio. cer, 

Hurd, A. Bentley, Qualitative C 

Duracote Corp., 350 N. Diamond St., 

Spragg, J. Dennis, assistant chemist, South 
_ Div., Republic Steel Corp., 2149 Harrison 
Ave., S. W., Canton, Ohio. [A]* 

DETROIT DISTRICT (6) 

Goff, James W., assistant professor, Michi- 


238° “Sain St., Cambridge 


Aldrich, Hari 
i Aldrich, 
Mass. 
Anderson, Walter A., head of pageen test- 
ing lab., Simplex Ww ire and Cable Co., 79 
Sidney St., Cambridge 39, Mass. 
‘Davis, Ralph P., works engineer, W ‘alworth 
— Co., First and O Sts., South Boston 27, eG 
U. S. Naval Construction Battalion Center, ae 
Edmund C. Pickard, director, Standardi- 
zation Div., Technical 


NEW YORK DISTRICT 


Haley & 
42, 


Davisville, 


Pump Mancfacterers Assn., 


ard L. Demmerle, technical direc tor, =. Se A., 


Lexington Ave. New York 17,N.Y. 
Raybestos-Manhattan, Inc., Edward Vv 
Huda, project supervisor, Box 1021, 
Bridgeport 2,Conn. 
Bergen, J. H., Services Lab. 
ba American Mac hine and Fo 
889, Stamford,Conn. | 
Brennan, John F., penident partner, ‘Dames: 
Sf & Moore, 140 Cedar St., New York 6, 
Coykendall, William E., Jr., sales manager, 
Div., U. S. Stoneware Co., 60 
42nd 8t.,New York17,N.Y. 
Gannon, W. F., superintendent, supplies in- __ 
spection, Western Electric Co., Inc., 
Hudson St., New York 14,N.Y. 
Jaglom, Jacob, plant manager, Corroplast, a 
Passaic, N. J. 
engineer, McLean 


Inc., 100 Dayton Ave., 
‘Kemelhor, chief 
~ Development Labs., Inc., Strong Ave., 

Copiague, L. I., N. Y. For mail: 27 © 

Secatogue Lane, West Islip, N. Y. ont faggeh 


Dykes, 

 Elee trical 
Mullen, Wesley Grigg, resident engineer, Miss. For mail: 


Madigan- Hyland, 
28-04 4ist Ave., Long Island City, N. Y. 
For mail: RFD 1, Kinderhook, N.Y. _ 
Royle, Robert J., sales manager, ‘Inter- 
national Wire Products. Corp., Greenwood 
Ave., Midland Park, N. J. For mail: 
28 Park Dr., N.¥. 
lagle, George H., Methods and Research, 


Brass and Copper Co., f 


— 


Department of Agriculture, New York, 


Huntington, L. 


Service Lab., 
=z Commerce Ave., Union, N. J. 
John J., ‘design engineer, 


search 


an Petersen, director and chief 


undry Co., 


Charlies, 


ny mem 


sath, Luther H., engineer, 

ucts Dept., General Co., 
28, Room 126C, Schenectady 5, N. Y. 
Aaron, naval stores chemist, U. 

-Y. For mail: 115 Winding St., 
Swackhamer, F. S., director, Technical 
Shell "Chemical Corp., 11: 


“Kearfott 
Inc., 1378 Main Ave., Clifton, N. J. 
For mail: 77 Ravine Ave., West Cal 

Wang, Sidney, laboratory director, Con- 

solidated Testing Lab., 79 Herricks Rd., 

New Hyde Park, L. I., 


Mechanical Section, Mechanical Super- 


visor, Box 1079, Sacramento, Calif. 


‘OHIO VALLEY DIST RICT (15) 


Aeronca Manufacturing Corp., Herbert. . J. 


Davis, supervisor, Engineering Lab., 
mantown Rd., Middletown, Ohio. 
MacIntosh, Robert M., manager, Tin Re- 
Inst., Inc. , 492 W. Sixth Ave., 
Columbus 1, ‘Ohio. 


PHILADELPHIA DISTRICT (2 


John _Jj., vice-president, P 


Chemical Corp., Philadel- 

phia 37, Pa. Ng 
New Jersey State Highway Dept. 
bridge 
1035 Parkway Ave., Trenton 25, 


“ 


4837 James St., 


gineer, 
Shotwell, Raymond H., ‘senior engineer, : 
pal ¢. Jones Associates, 223 High St., Mt. 
Holly, N. J. For . 1 8S. Main St.. 


Lumberton, N. J. 
PITTSBURGH DISTRICT (3) 


Bailey, Preston F., manager, , application en- 
gineering, Mine Safety Appliances 
201 N. Braddock Ave., P ittsburgh 8, Pa. 

research engineer, Alu- 7 
minum Company of America, Alcoa Re- 
seare h Labs., Box 772 New Kensington 


ST. LOUIS DISTR 


and Chemical Co 
James McQuie, technical director, 7882 
Folk Ave., St. Louis 17, Mo. 
Schindler, Albert R., plant engineer, Owens- 
Corning Fiberglas Corp., Box 326, Kansas 
City, Kans. For mail: 4235 N. E 
Kansas City 16, Mo. 
‘Young, Robert L., Jr., 
St. Louis 18, Mo. 
SOUTHEAST | ‘ae 


P. Ba 


Louis Solvents 


‘Ballenger Paving Co., Inc., 


nS Jr., president, Box 927, Greenville, 8. ( 


H., chief engineer, 
Products Corp., Bay 
Box 215, Bay Springs, 


Carrel 


Fellman, Morton R., chief engineer, 

_ structors Laboratories, Inc., 1414 8. 
Flagler Terrace, Miami 35, Fla. yf val 
chief engineer, Charles 
Payne and Associates, Consulting En- © 
gineers, 1900 N.E. 146th St., North Miami, 
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Rugged for ‘Continous duty—yet verse 
or research: Built in 


rectifier delivers: 

to each spindle or 10° 


eres DC to one. one. Ammeter, voltmeter, 


arity reversing s - switch anc 


1 power control 


hawaii are provided for ea 

stainless steel and cas 

1l5or: 


ures 1434" b by 1613" by 2914 
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(answer many test Standard requirements) 


Hunter Mechanical Force Gages ; 
precision-b -built, direct reading inst 


for measuring forces i in tension 
nd compression. Are accurate to within ¥ 
of full- “Wold at- maximum’ 


‘indicator av: available as optional feature. we. 


eae Types and sizes available for measuring — 


af forces ‘ranging to 


Standard part 


m 0- 500 


Force is 
fixture neld tc 
test precise 
electrical as- 


-semblies, 


craft kit, Force 
Gage is a tol 
for adjust. 


Plastics 
ufacturers use 
Force Gage to 
test bond | 
strength of foil 7 
coatings 0 


Px] 
force gages now | used 
for testing, con- 


HUNTER SPRING COMPANY 


20 Spring Avenue, Lansdale, Pennsylvania 2 
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RECOVERY TIME 


125/210-250 volts, 50/60 cps 
OUTPUT AND 


100 milliamperes: ie 


6 volts, adjustable + 

01% for line 


ORE RECOVER 
seconds 16896), 


AMERICAN 


ELECTRONIC. 


REPRESENTED BY: 
In New England 
Instrument Dynamics, 
11 Albion $ 
Wakefield, 
CRystal 6-5100 ae 


Washington, Oregon, New Mexi 
tana, Idaho, Alaska Lowisiana, Arkansas 


Jas. J. Backer Co. a George Weinreich 
221 W. Galer Street Mel 


Seattle 99, Wash. 1210 Old Gate Lane 
Alder Dallas 18, Texas 
California, Nevada, Arizona Davis we 


Martin Mann Associates ka, K 
ad Maury E. Bettis Co. 


Metropolitan New York 


Rockbar Corp. 
650 Halstead Ave. — 


Mamaroneck, N. Stanley 3-2850, 406 W. 
North Dakota, South Dakota Logan 1-0772 

Irvin |. Aaron and Mlinois, Indiana 

No Nerdy Associates Inc. Edward 

414 Gribbel Road 829 Marshall Street 5681 W. Lake Street — 

Wyncote, Penna. Milwaukee 2, Wis. Chicago 44, Ill. 

Turner 73955 Broadway 6-8515 Estebrook 9- 2700 
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4516 tek: St., Los Angeles 


KI | Fisher, Howard, R., chief chemist, W. J. 
ae . Voit Rubber Corp., 1600 E. 25th St., Los: 
romatography ork non Electric C o., 3208 Humboldt St., 
gs Turco Products, Inc., Box 2649 Terminal 
Annex, Los Angeles,Calif. 
Shafter, Robert L., vice-president, sales, 
Automation Instruments, Inc., E. 
Green St., Pasadena, Calif. 


= 
sou THWEST DISTRICT (16 
— Star Steel Co., L. G. Graper, vice- 
president, operations, research and de- 
velopment, Box 12226, Dallas 25, Tex. 
es Gas Pipe Line Corp., 
William L. , chief chemist, Ormet 


Corp., Box 177, Gonzi ales, La. 
Salyer, B. M., Jr., president, Salyer Refining 
Ine. Box 6115, ahoma City 11, 


a Co., 1100 ’N. 18th St., Monroe, La. 


ASHINGTON, D.C. 

Goode, Joseph F., highway physic: al re 
search engineer, Ss. Bureau of Public 


gion 25, D.C sical Research, 
x instrument for the accurate 
analysis of a wide range of gases ats 
liquids with any boiling 
to 370°C., and over. #3 manager, 200 ‘Bloor Sta. E and "genera 


with its own detector cell, flow U. 8S. AND POSSESSIONS 
and control system, the | Long, president, Long 


 WESTE RN NEW YORK- 

ONTARIO DISTRICT (10) 

_ Ewbank and Partners (Canada) Ltd., S. V 


* 


Co., Box 1875, Billings, Mont. 
- 2, in effect, two complete in- ‘Stauffer, Clyde M., John E. Stephens and 


Associates, 603 N. Ave., 
U.S. Army Regine Dis En- 
£1 gineers, Librarian, Bldg. 608, City-C ounty 

- Williams, Hanen H., owner, Williams En- 
ft, gineering Co., 367 N. 5th Ave., Phoenix, 
Wright, D. an cement plant, 
Ash Grove Lime and Portland Cement 


fi 
R THAN 
POSSESSIONS 
Administracion de Ferrocarriles del Estado, 
 Gerencia de Material and TracciOn, 
Pefiarol, Montev ideo, Uruguay. __ 

_ (Brockworth), ka, 


with one recorder. 


TEMPERATURE CONTROL “~ 
Two EXTRA SENSITIV 
DETECTOR CELLS 


CCESSIBLE COLUMNS 
FOR RAPID CHANGE 


Erectozs Englands Ltd., 

Hawkins, secretary-treasurer, 5441 

Notre Dame ‘St. W.., Montreal PL 

THE BURRELL KROMO-TOG + ‘Model K-2, Pictured 43, Chang An (W) Rd., 


Complete instrument for ‘dual column oper ration, with Compafiia Anonima de Concreto, John G 
‘two complete calls and flow systems, and electronic Bachaquero, Estado Zulia, Venezuela. 


= ai 200. 2 Hardie and Coy, Pty., Ltd., James F. A. 

QOjima, director, technical engineering 


‘BURRELL CORPORATION Tile (Holding) Co., Ltd., The, F. 

2223 FIFTH AVENUE, PITTSBURGH ‘19, PENNSYLVANIA 


— 
| 
+ 
| 
— 
— 
| 
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4 


able in three types. 
‘Type H-5 5 (illustrated), is designed for the 
analytical field. Capacity i is 160 grams, ‘precision 


£0. 1 mg. W ‘eights are calibrated to within class 
S tolerances. 


The - purpose designated 
short a as “H”’ balances, are built t to weigh | by sub- res ssult. Total is 160 grams. Ti me 


stitution. This i is the basic principle of weighing : a 1 weighing: 10 to 25 


which gives the user the best t guarantee of accu- 
a 


he type of operation. ay: 
‘racy in his results. Operation is Price: $550.00 to » $650. 
same as for the famous, METTLER Ask us today for 


THE NEW BALANCE 
FILLS THE Gap 
The new METTLER multi-purpose balance: — 
™ _ been designed to fill performance requir« — 
— 
not hertofore covered by other balances 
| 
g — 
.—l 
— 
= 
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Members 4 y subjects of pe troleum, natural gas, liquid 
(Continued from p page 82) fuel utilization, gaseous explosives, ther-— 


modynamics, and the clay and sand a 
Swiss Metalworks Selve and Co., Se niversity of Michigan College of Engi- 
& 8 = Coll f_E ring | tituted 
benstr, Thoune, Switzerland. neerin Ann Arbor Mich. (August 26, ollege 0 ving 
Danos, Peter, director, technical develop- A member the educational programs designed to give 


ment, Minnesota de France, 135 Boule- engineering students greater understand- 
1920, dean since 1951, and for many 


vard Sérurier, Paris 19°™e, France. ing of the basic sciences. He also was a 
g ag 
McCarthy, Herbert Edward Alfred, Tec «years professor and chairman of prime mover of the Industrial Program, 


nical Building Materials, 60-64 West-_ 
_ beach Rd., Keswick, South Australia. nt of chemical a plan established in 1954 to open direct 
Payet G. , Guillermo, civil engineer and { was known internationally for his re- channels of communication between in- a 
architect, Jiron Carabaya 959, Lima, search and contributions: to engineering 
education. In 1954 he was named to 
_ Ramirez Tellez, Alberto, chief, soils and ‘Seth -delive r the 30th annual Henry Russel _ Active in many professional and technical 
erete Jab., Empresa de Acueducto y groups, he was a member of ASTM for 
Alcantarillado de Bogota, Ave, Jiménez Lecture, the University’s highest pro- more than 25 years and a contributor 


director, Centre D’Information du o- 
balt, 35, rue des Colonies, Brussels, fields troleum Products and Lubricants 


dustry and the College of Engineering. 


the activities of Technical Committee A 4 
on Gasoline of Committee D-2 on Pe- a 


Brown had wide experience as a George A. Burrell, chairman of 
director on the Burrell Corp.. . Pittsburgh, Pa. August 
16, 1957). A distinguished career ended 
aa the passing of Colonel Burrell in 
_ New York City after a long illness. A i 
_——_ (chemical engineering) of Ohio | 
State University, with an honorary doctor 
science degree from Wesleyan 
ersitvy, Middletown, Conn., he was 
preside nt of Burrell Corp. Gaborstory 
pparatus firm) from 1923 to 1952, and 
hairman of the board from 1952 until — 
his death. The company is represented 
‘in ASTM through the longtime member-— 
ship of company president Guy H. 
Burrell, brothe of the deceased. > In 
charge of gas investigations for the U. S. 
Bureau of Mines 1908-1916, Colonel Bur- a 
rll discovered helium supply in Texas and i; 
initiated the U. S. Government Helium 
(1917; also he Iped initiate 
Chemical Warfare Se rvice, Army, 
World 1 War I, having charge of rese: arch 
He was the author of many 
technical les U. S$. Government 
bulletins. 
Campbell, chief engineer, ‘Elgin, 
Joliet and Eastern Railway Co., Joliet. 


— WILSON’ ‘ROCKWELL Inc., Antioch, Calif. (July 11, 1957 
you KNOW it’s RIGHT! : since 1953, also member of C ‘ommittee 
| C-11 on Gypsum and its subcommittees 


ncerned with plasters, structural prod-— 

asy to operate — -all controls at ts, and aggregates. Member of Northern 

Takes rough maintains after California — Council since 1955 


REGULAR _-years of operation 
SPECIAL model—keeps it at work. 5 ilwaukee, Wis.; retire irector o 

former Research Committee 


of Metals from 1928 to 1946. 


the model best suited to your job— 
MICRO & MACRO provide quick service 
division, Dewey and Almy Chemical Co., 
Write fe for booklet DH. 325 today ambridge, Mass.; re sidence, 69 Rad- 
cliffe Rd., Belmont, Mass. (September 10, 
1957). A “native of Medfield, Mass. tres: 
of W entworth Institute, 
Northeastern University, and Beaune bast 
University (F rance), with international 


in design | of building struct 


(C ‘ontin ued on page 86 


SUPERFICIAL experts is available to help 


Kennedy, 1 manager of cement 


October 1957 
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we 


} 
ne — Easy to operate. ndependent of electrical power supply 


Capectty of 750 curies 60 hours 


of exposure time to be sliced off your aero schedule. © 


@ »«=Ready for use any time, any place. 7 

Precision ‘sighting device for ood 

quickly positioning the beam. = 

nim dependable construction; engineered for 


| 


‘Iridium 192 
and Thulium 170 
Radiography 
Kilocurie Cobalt 60, 
_ Cobalt 60 Irradiators, 


OF F CANADA LIMITED 


DIVISION 


- 
AA 
\ 


Dewey & Almy Co. me mbership in ASTM 
84 since 1935, and was very active certain a of the AST Ne 
technical work of the Society, making District Council 1949-1951. 
Ke ‘nnedy had been associated w ‘ith v alued contributions especis ally to the ciety affiliations include American 
£ & Almy Co. since 1932. _Pre- une concerned with cement and con- = Society of Civil Engineers, American — 
a viously he practic ed as consulting archi- crete. Since — 1944 he had headed the | Institute of Architects, and the American 
and engineer, and for a number of Subcommittee on Bleeding, Plasticity, oncrete Institute (president, 1954). Re- 
ws years headed the construction course at and Workability of Committee C-1 on -spected and admired by co-workers and 
a — Wentworth Institute Evening Se “ae Cc ement; and worked also on other sub- friends, Mr. Kennedy will be greatly 
also lectured on structural design at committees. For some time prior to his — _ missed by those associated with him in 
Franklin Technies al Institute. More re- death he had been serving as Vice- technical and other activities. 
cently he had lectured on concrete tech-— hairman of Committee C-9 on Concrete 
Mr. Kennedy Administration Group of C-0, and cnving hemical Co., Midland, Mich. (June 30, 
1957). Member since 1951, serving on | 
ommittee D-1 on Paint, Varnish, Lae- 
Rel: ated Products, and on 
sube ommittees oncerne with acceler- 
ated tests for protective coatings, optical 
5s properties, shellac, physical properties, 
cellulosic coatings, and painting of metals. 


. Mr. MacLeod also represented C om- 
EL mittee D-1 on Committee C-15 on Manu- 
-factured Masonry Units and its Sub-— 


committee V on Ws aterproofing Materi: ls 
for Unit Masonry Walls. 
chemical dive ctor, Ne -wport Industries, 


Inc., Div. of Heyden Newport Chemical | 
Corp., Pensacola, Fla. (June 12, 1957). 


even tep ontro since 1925, serving through the entire 


period on Committee D-17 on aval 
Stores, and Subcommittees I on Softening 


= Point of Rosin, and IV on Chemical 
SS at 7 Analysis of Rosin, and the Special Sub- 


@ Localized Heating 
Up to 750 Watt Output a Pe 2 Corp., Boston, Mass. (1957). 
Representative of company since 1954 on 
Committee B-5 on C opper and Copper : 
Alloys and its Subcommittee W- 


and Tube. 


Cobslt Produces Form 


Institute 

"oe AT THE first General As- 

Step, Stainless Steel, 750 Watt, control panel. A panel plate embly of the alt, Deve lopment 

Sargent. An economical well con- indicates which toggle switch must be Inst., January 16, in Bru sels, Belgium, 

structed heater for laboratory use in th rown to obtain the desired wattage. , 

distillations, evaporations, digestions The entire heating unit is contained 

a _ and extractions; applicable for use in a refractory plate isolated from — 

in many standard A.S.T.M. methods | _ the outer frame insuring that the i 


M. Robiliart ( Administrateur délégue 
of Union Minie ‘re du Haut-K: atanga), 
such as D-86 and in the official “aoe steel case is cool at all times. — chairman of the Institute; E. C. Baring Fi 


the. followi ing officers re elec ted: 


ne heater is equipped wi versible. One side molded to accom- 
A of 150, modate 500 ml and 800 ml Kjeldahl hairm: 
250 and 350 watts, spirally positioned flasks and 4 in. concentric metal rings. a ye (chairman of the Centre d'information 
in increasing order of size from center The other side beveled to accommo- du Cobalt), vice-chairman, oe 
uniform heating at all ranges. Complete wit ower » 7 
The or combined use of fractory, S-40547 upper refractory, techn al ie 
these heating elements provide seven _— one _ pair of dovetail clamp sockets, the world’s major cobalt 
operating ranges, namely, 150, 250, 0745 dovetail clamp and cord produce rs. objec t is to improve the 
350, 400, 500, 600 and 750 watts. The — _and plug for attachment to standard _|_—E.s existing uses of cobalt and to develop 
_ heating ‘elements are energized by ae — For operation from 115 volt, new ones. The Belgian limited liability 


SA RG N company Centre d’Information du ( 


method of the A. O.A.C. Removable upper refractory is re- 


 balt hs as been entrusted with the 
SCIENTIFIC LABORATORY INSTRUMENTS APPARATUS © SUPPLIES @ CHEMICALS tion of the Institute’ progr 
‘Cu tre is located in Br 
H. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS le nd i the 
‘ "MICHIGAN DIVISION, 8560 WEST CHICAGO AVENUE, DETROIT 4, MICHIGAN | “es Colonies, and is represented in ie 
- SOUTHWESTERN DIVISION 5915 PEELER STREET, DALLAS 35, TEXAS United States by the Cobalt ea 


SOUTHEASTERN DIVISION, 3125 SEVENTH AVE., N., BIRMINGHAM 4, tion Center at ‘the Battelle Memorial 
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Supplying the 
ion’s 


‘ation: 
HARSHAW 


Including two NEW Beckman meters. The ' 'Zeromatic” operated ‘push button’ 


tility, accuracy, reproducibility. The pocket model which is only ¢ 6" x a ee end 
utilizes a combination glass electrode offers the maximum in 


Space permits only a 1 brief description We welcome your ———— for re 


H-29604—Beckman Pocket pH meter, battery H- 28915—Beckman pH meter, line 
Operated x 3” x 2” deep. Light weight operated. Simply push button and take pH or | 
with unique combination glass and cs millivolt reading. Drift free, no warm-up time, 
electrode which permits holding meter in one — line voltage compensation, continuous 0-14 pH | 
hand while taking readings, leaving the other scale. Outlets pene for recorder, polariz- — 
hand free for recording . + « $95.00 current, etc. + $275.00 
H- 29601—Beckman Model N-1 pH meter, 
operated. Range 0-14 pH. 
ture compensator covers 0-100°C. Rapid : 
measurements to 0.1 pH and with careful 
technique to 0.03 pH. $290.00 
H-28901—Beckman Model Gs pH meter, 
battery operated. For special pH problems — 
applications requiring extreme 
; ultra-sensitive instrument is accurate 
. ‘ a 0025 pH. The meter is a modified model G, 
which provides 20 times the sensitivity of 
null-meter measuring circuits. Utilizes 


electrodes as model G . $595. 00 
titrations with accuracy and reproducibility 
_H-29602— Beckman Model N- 
meter.Acompact, battery operated 
‘meter in carrying case designed | 
especially for portability. Ideal for 
"field use. Range 0-14 pH. Case has 
compartment for electrodes, 
er and solutions . . . $335.00 fa 


facilities on and complete electrode stocks are sh 


IARSHAW. SCIENTIFIC. 


___ Division of the Harshaw Chemical Co. * Cleveland 6, Ohio Ts ier 
Branches and Warehouses j= 

ie Cleveland 6, Ohio, 1945 East 97th St. __ Houston 11, Texas, 6622 Supply Row 

Cincinnati 13, Ohio, 6265 Wiehe Road ® Los Angeles 22, Calif., 3237 S. Garfield Ave. 

Detroit 28, Mich., 9240 Hubbell Ave. Philadelphia 48, Pa., Jackson & Swanson Sts. 

* Buffalo 2, N.Y. © Pittsburgh 22, Pa. « Oaklend 11, Calif. | 

FOR FURTHER INFORMATION CIRCLE 685 ON READER SERVICE CARD PAGE 105 


ia 


WA 
~ information i is based on 1 literature and statements from | apparatus “manufacturers and laboratory ‘supply houses. 
The Society is not responsible for statements in this publication. 


aging at controllec -mper atures or capacities: in. 02, 
LABORATORY rubber plastics, te »xtiles, insulations, roof The dial is graduate od from 0- 0-100 in. 
coverings, varnishes and paints, Con-Wate in increments of 1. 
DC Amplifier—Model 307-A is a low- Mee hanical Convection Aging Oven with Chatillon & 
drift amplifier for use with wire strain Power-O-Matic Control now available 
pressure and acceleration’ with a temperature range to 180 C Sampler—N de sign of the Denve 
transducers, thermocouples, ete. It will M Electric Co. Sampler ing 
‘ : eylindrical housing resulting 1 
i > hi ents for gas and vapor-phase chromatog- designed for sampling material contin- 
ity ove de ra tion of ready-to-use partitioning agents nver Equipment Co. 


30, 000 Volt DC 1 525 50 


new Digital Read-out Automatic 
‘Pest Test—A new instrument for the Electronic Micrometer is being manu- 


_ is the new portable bench type de Hypot determination of the smoke point of a — factured for 
designed for testing HV insulation charac- _ wide range of hy drocarbon fuels is a 
teristics of electronic. components and smoke point lamp, equipped with 


«Ee » capacitors, plastics, other chimney calibrated in millimeters, so that ee A 
insulation materials, electrical equipment 


precision measurement of 
fragile or ompressible none onduc ting 
mate rials and ‘parts. 


Dice Co. 
the smoke point of a sample under test 


power cables, ete., at voltages to 30 can be read off directly. Pressure 
v at 2.5 ma de. Scientific Co. 1446 pressure pickup, Model PT 45, incorpo- 


A R esea rch, Ine. 


Torque Tester— Designed test sub- 
Aging Ovens—Designed apecifically ly for fractional hp motors. With 3. sets of 


( 
ce certain ASTM M tests inv involving at accelera inte re sable springs, ith has the following Continued 0 on page ge 90) 


rates compensation for sensitivity, ze 


er testing. os ™ 


Die for Cutting “Dumbbell 


“‘Dumbbell’’ dies are milled from steel blocks; 
pean are carefully ground and specially hardened 
to cut vulcanized rubber. _ Entire die precision | 
designed to ASTM standards. Comes as shown ~ 
for machine operation or with regulation handle ae: 

for hand  Hand- forged tensile dies to cut 


ular or tear test | samples: also available from stock. — 


1 Precision- Cut Slab A 


Cover Plate to' E chrome finish, with or without 
be 0.50" thick handle and hinges. We usually 
adhesion, abrasion, flexing, 
compression and rebound test 
samples. Special molds to your — 
; Please describe your need and we 


0515" Cover plat be 050"thi  &§ 
133 BREWERY ST., NEW HAVEN "7, CONN. 


1 
— 
= 
— 
— 
— 
— «CV 
— 
— 
‘ 
cae 


wis 


ZEEE 


has told time by er, ASTM, Plain, 


earch and pro- 


PERMAFUSED 


@ You can read these thermometers as long as 

_ @No solution you test will affect the markings For further information about 
—mnot even organic solvents— except liquids 

that destroy the glassitself! 
e There’s no danger of contaminating ies 


. laboratory, call your Taylor supplier or write SG 
for Catelsy t. Taylor Instrument Companies, 
gn Rochester, N. Y., an 
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— 
— 
new etched-stem laboratory thermometers will expertly a..nealed for minimum breakage. 
| dastforagestocome. ihe permanent accuracy of the Taylor labora | 
markings on these excellent ‘mercury- tory thermometer you choose is assured by _ 

It becomes a part of the glass. The mark- thermometers. Special designs are made to 
ings will last for the life of the instrument. _—order for specific scientific, res 
4 5 ‘Here’s what that means for you: duction purposes. 
— 
mean accuracy first 
} ta. 


d from page 88) a 


se due to temper acure, 
input impedance, and output impedance. 
Instrume nt Co. 


Mantee, 


Line’ Pulse 


1eed for a large 
alyzer will handle hydroge n concentra- 


to 0.1 ppm. delay 


Fisher Scientific 


High Temperature Testing —Now offer re 
is equipment for tension testing at temper- 
 aturesup to 2200F. 


Instron Engineering Corp, 


Parabar— 


_ Mirror Galvanometer—A self-contained 
mirror galvanometer offering sensitivity 
high as 2000 mm microampere is: 


now available 
Jarrell-Ash Co 


al Omni-Shaker—An all- purpose variable 
speed shaker, particularly useful in shak- 
_ ing stoppered test tubes and vessels under 
; Pressure, has been released with necessary 
tube-holders, and the specialize 
glassware, supplied. 

Laboratory Glass and Corp. 


at 


Nucor Research, 


speed adjustment. 


Dete Determinator— now automs 
“sulfur determinator for simple, automatic 
sulfur titrations, 

Lindberg E ingineering C 0. 

effect. 


Stir-Plate-—A 


Altitude- Temperature Test—New low- 
cost system for simulating combined 
altitude and te environments, 


sare 


featuring a lift-out altitude chamber to plate has been added to the line of TEMC 


MADE: 


orimeters 


Colo 


\4 


Glass Color 


Cells 


- 
= 
Electrop oresis Eavioment 


eter 


Height 
PHA-2) makes use of a pulse-height-to- 


1450 
in Guten @ time converter unit 


A test unit that provides — 
pressures to 30,000 atmospheres in 
chamber } in. in ‘diameter by 10 in in. high, 
is known as the Parabar. 


E iquipment Corp. 
Creep Tester—A 12, 000- be 
rupture machine 
_ banked and run at the same load by a 
hydraulic load maintainer 
-RH-12, it has an 1800 F split furnace, 
"sealed at the bottom to prevent stack 


a2 


Tatnall Measuring Systems 1460° 
magnetic 
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an apparatus for carrying out hetero- 
geneous | reactions” with increased yields 
and gre ater reaction rates is driven by a 
17,000 rpm 4-hp, 115-v 
= a variable voltage tr ansform 


tric. Mfg. Co. 


CATALOGS AND LITERATURE 


100-Channel 
Analyzer 


Quartz 
(Model 


(which eliminates the | = 


numbe of accurately Environmental Testing High-speed 
biased dise riminators), and an 


line memory, whic 
lange number of sealing circuits. | 


Nucleonic Corp. of America 


service, accuracy, and complete facilities 


are the key notes of a new brochure de- 
scribing the environmental test facilities. 


sting Laboratories, Inc. 
3 Timers—A new line of time de lay 


"relays and sequence program switches is 
a described in an Engineering Data Report, — 

lutomatic and Controls, Inc. 


Pulse A new wide range 
“pulse generator, Type 1006, is illustrated 
and described in a technical bulletin, 


scent] ‘lessed. 
recently relesec 2305 


Burroughs £ ‘orp. 
No. 


1457 


1458 


Ex 


motor 
er for 


ac-de 


33 describes the instrument used to evalu-_ 
Gardner Laboratory, Inc. 

Test Instruments Catalog—Newly 
- issued, 24-page Catalog B, describes and 
illustrates the entire line of instruments 

im electronic control and measurements. — 


that can 


. Called Model 


Included are detailed design and per- 
formance specifications. 


Keithley 


‘ontinued on n page 92 


stirring 


Standardize on Easy-to-Iead Flat Bore 


BAK 

ENGRAVED STEM THERMOMETERS | 
For all snk Industrial Purposes 
 ASICO instruments are accurate 
and dependable, guaranteed to meet > 

all ASTM and N.B.S. ‘specifications. 
Combining the greater contrast 
of the YEL O BAK and wide flat 


mercury column ASICO 


reading errors. 

Available 
MIDGET INDUSTRIAL THERMOMETERS 


SENIOR MIDGET INDUSTRIAL THERMOMETERS 


Reg. U.S. Pat. Off. 


Write | for Catalog 25- 


Y SCIENTIFIC INSTRUMENT co. 


2903 N. 19th Street Philadelphia 23, Pa. 
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179 Bast 87th Street 


u 


New from Emil Greiner! The High Teme 

perature Say! woke Viecosimeter ideal f for 


4 
oil and fuel oils a at test t temperatures from 


€ 


_ Cover. The aluminum block is drilled to 


_ accommodate two standard Saybolt vise 


= 


mittent Sensitivity of ‘control 
at bath temperature of 45 

List 

19775 Viscosimeter, High Temperature, complete as de- | 

; _ scribed above but without viscosity tubes or acces- — 

ach 550.00 


619780 Viscosimeter Tube, bronze body with stainless steel 
"SE orifice, either Universal or Furol, specify which typ 


q Tube, stainless steel body, 


..... orifice, either Universal or Furol, specify which 
-_ type required each 85.00 


al com Displacement Ring, stainless steel, for use in over- 

oy ms v} flow gallery of viscosity tube when running viscosity 

Viscosity pyrex brand capacity 60 mi 


VVL 791E. METHOD 304.6 


619940 Atlantic type strainer with 50 mesh screen 


igh Tem perature Saybolt 


ny furnished in addition, to the standard Saybolt 


viscosity thermometer. Write for information. 


s from 100°F. to475°FL chromolox ring 
| 4 regulator is of the sensitive bi-metal type — 
BAVAL™ 1.°, | 


INSTRUMENT COMPANY NEWS Bookshelf 


(¢ from “page 6: >) 
Philadelphia, Pa.—Appointment of E. “which did result foom baking yas 
Byrne as petroleum industry promoted by a redistribution and not an 
for the Industrial Div. of Minneapolis- _ elimination of hydrogen from the steel. 
Honeywell is announced by J. A. ie Failure prom ted by cadmium plating 
son. "Also, K. R. Knoblauch, who became is affected by the experimental condi- — 
associated with Honeywell in 1924, will * tions and has been discussed at length 
full time duties as che “mic al 
‘in the report. In the hydro gen- bearing — 
zone, a crack is initiated 
depending on the experimental] condi-. 
“ ul nt, tions, may propagate to failure of the 
pital furniture, X-ray accessories, and cross-section through overloading. 
photographie equipment, opened its new Crack deve elopment is apparently in- _ 
Lustra Line Div. plant Clarion, dependent, in part, on the composition 
Se ptember, is minimized by reduction in 


ilicon content. 
tests are suitable tests for evaluation 
be _ of hydrogen embrittlement in ultra- high, 


‘Testing Machines—\ line of 
Super “L’’ hydraulic universal testing 
machines are des scribed in revised Bulletin 
Tinius Olsen Testing Machine Co. 


X- ~ Anev page folder, 
dealing with problems related to 

height analyzers used in X-ray work, 


strer igth steels. The iting-beam 
fatigue test is a relatively. insensitive 
test of hydrogen embrittlement, but it 
can be used to ide an excellent 
strength 


U7 OMATION 


| 


M ETA L LU R CA ‘Filler Metal 


a 


LAB Oo RATO RY ciety, 33 W. 39th New York City, 


YOUR SCREEN —A of | techniques ° 


metallographic sample preparation. Full color and sound 
clear and interesting every de*ail of the process. Animation 


eals basic caus d effect 


— 


Thi s produc ion was p as a scientific pre 
in m 


Ty 


yas planned asa 


ciated or about to be associated with metallurgy, metallog- 
raphy or engineering on the level. 


30 minute running ti 
Cost — No charge 


size of expected audience, confirm os you can supply 
16 mm sound projector, screen and operator. Please ad- = 
METALLURGICAL APPARATUS 


2120 GREENWOOD ST. 
EVANSTON, ILLINOIS, U.S.A. 


vise if you would like to have a qualified Buehler ee 
sentative to give a talk or to 


‘and color film. 
LeNoTH — ae As a service to members and all 


23 


Tue AWS receives many 
inquiries regarding filler metals and 
their classifications (they are classified 
by a joint committee of the AWS and 
ASTD. questions usually per- 
tain to what classification a certain — 
brand belongs in, whether it has the 
ky same classification as another brand, 
and who makes and distributes it. Al- ‘ 
though some manufacturers print charts 
showing this information, none are in- ae 
_clusive enough to cover all inquiries. 


ers who use welding, the AWS has pub- — 

lished a comprehensive group of charts 
showing the AWS-ASTM classifications 
and the filler metals, by brand name 7 
- that are in these classifications. Let- 
ters were sent to all known filler-metal | 
firms requesting their aid in preparing 
these charts. This publication is the 4 


result of the replies received. 


roceedings, -RILEM = 
‘Winter Concreting 


Danish National Institute of Building Re- 
search, 20 Borgergade, Copenhagen K, Den- 
mark 1574 pp.; 65 D. kroner. 


Danish I National In 


ings the RILE M Symposium on 
Conereting held in Copenhagen 
a in February, 1956. The sy mposium 
was divided into five sessions, 

(¢ ‘ontinued on page 94) 


| 
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Fa PROUDLY ANNOUNCES: 


iy 


Al HIGH FREQUENCY 


VIBROPHORES 


Amsler High Vibrophore is one of the latest 


products of this |-renowned manufacturer « physical 
It determines the fatigue properties of practically any mate- _ 
under fluctuating and alternating tensile, compressive, 


shear or torsional stresses. 


Simple specimens or test bars, sections of assembled strue- _ 


tures or machine components can be tested. 


Ls Two s sizes of machines cover the load. range ge from 44 to 22,000 
Ibs. The Vibrophore uses the classic principle of resonance s 
| ae which permits frequencies up to 300 cycles per second ern - 
a ensuring the accurate of stresses within 1% 
of and time constancy. 
> 


‘(rials under working conditions, or the dynamic modulus os 
of elasticity. Electric furnace and cold chamber attachments _ 
@ allow fatigue tests over a of | F 


© Congas line of eonting for loads up to 220,000 pounds. 
* Components to build your own testing plant for large structures and assemblies ‘ 


plete tine of of concrete testing equipment. ie 


lerotesting machines based on the AMSLER- -CHEVENARD principle = 


he schmann company, inc. 
30 Par rk Avenue, “Man Y. We a are in obtaining addi tional information 
MAnhasset 7- ‘5300 ia Amsler Testing Equipment, more specifically on 


Detroit, Mich. &. 
Los Angeles 58, Cali Title & Dept.: 


| — — Pirie 
ate 
— 


Melting Tita inium. PB 121948 
The Preparation and Properties of Tita- Fatigue Life of Formed Stain- 

Ph: ise and Free Energy Relationships in stressing. PB121969 
These reports, recently m: ailable the Sys stem Titanium-Zire of Fatigue Cracking Dam, 
to the public, can be obtained from the PB 121981 and Notch Sensitivity. PB 13102: 
Offic e of Technical Services, U. S. De part- Tantalum Determination. F B 12181 121819 be Investigation of Intergranular Oxid 
ment of Commerce, W Washington Development of Lean-: Alloy C in Stainless Steels and High-Nic ‘kel 
Order by number. Nickel Stainless Steels for High- foo Alloys. PB 1217: 95 
perature Use. PB121026 The Dynamic Stress Distribution § 
Stress Relaxation and Dyn: amic Pr rope rties Heat Resistant Paints for Rocket Laun¢ _ rounding a Running Crack: A P hoto- 
of Ethylene Polymers. PB 121924 ers. PB121786 elastic Analysis. PB 121987 
The Oxidative Degradation of -oly-— Researe on Elevated Temperature Re Research on Effects of Prestraining ond 
ethylene. PB 121682 “(2 ant Ceramic Structural Adhesives. Notch Sharpness on the Note h Stre ngth 
Polymer Rese: arch. PB 121832 Part 2. PB of Materials. PB 121782 
iscoelastic Properties of High Polymers Ts! Temper Brittleness of Boron-Treated Thermal Buckling. PB 121512 
ab rle of Stre axation Data. P Steel. Corrosion Properties s of Various Materi: 
; eve _High-Te Temperat ature Ws aters. 
Fundamental Studies of the Adhesion a 


Organic to Me tal Substrate 
21982 


valuation of Approac sto ‘the Study of 
Physical Nature of Metallic Sur-_ 


Design Properties of High-Strength Steels” 

in the Presence of Stress Concentration. 
| Part 1, PB 121847; Part 2, PB 121883 


Physical and Chemical Laboratory Evalu- 


of Experimental Silicé 
Temperature 


Part 4, PB 131042 


er ce in 4 Sonie Shear Method for Determination 


are in a be tter position to recognize apprec iate progress it in n this art of Shear Breakdown on Hydr: aulic 

than many other concerns. | Here are a few sesmeeed of important Fluids and Lubrie ating Oils. PB 131012 — 

| 


Titanium Alloys. Part 2, PB 1217 61; 
Through the development sil RE hardness testing ma- 3, PB 121786 


chines (for Brinell, Vickers, Knoop, Grodzinski tests) it has been possible The Influence of Hydrogen on Dek: ayed — 
4 to eluminate the separate microscopic measurement of the indentations. =| F ailure in Titanium Alloys. PB 121997 a 
_ The built-in CARL ZEISS optical equipment automatically projects the | Adhesive for Composite Material Used in | 

greatly i images of the — ntations on a greene screen. Printed weary. 
The Effect of Various Heat Treatment 
re Cycles upon the Mechanical Properties 
_ of Titanium Alloys with Various Inter- 
| Levels. PB 131009 

Wear Studies with Titanium. 

The Effect of Microstructural V ariables 
and Interstitial Elements on the Fatigue 
Behavior of Titanium C Commerci: i: al 


tation is to be considered. | There is no “point” to break off, and the — “ bs 


stress distribution of the double- -cone diamond is far better than thet of t 


othe In the MICRO-REFLEX machine, preferred by experts, the test-piece 
is not during tests. or readings. pbser vations and 


‘True Stress—True Strain Properties of 
Titanium and Titanium Alloy 8 and 


E ret Vac uum Anne raling on the 
= through 90 degrees, without touc hing the ven 


working an thin specimens, it is not necessary to. mount them in: pla: : 
bloc ks. The CARL ZEISS optics, available for ‘observati 


“ment, photography, are unsurpassed in quality 121928 


Study of the Utilization of a Solar Furnace 


Write us for further information on any of these apparatus. | as for High Temperature Research on 


Solids. PB 121930 


Movement and_ Recrystallization in 
Metals in the Presence of | Impuriti 


B 121791 
_ Improve ment of the Impact Resistance of | 
—Cermets. PB 131093 
catalytic ‘fect of Titanium on the Oxida- 
ion Stability of L ubricants. PB 131106 
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oe 


CHROMATOG RAPHY | 


e the guess \ ‘work. 


iysis 
Test Siev e Shakers > accurate, 


uniform sizing of test materials everytime. ~ Small, 
portable— “Equipped with timer for accurate time test- 


SPEED 
INSULATION TESTER 


Efficienc uses ine h lang elec trode 


Wr rite for 


“Other HV Tests, ‘ond Cc Corona Test 


PESCHEL E ELECTRONICS | 


413 Garden St. t. New Rochelle, N. 


Phone NE6- 3342 


CABINET 


| 


all- - purpose cabinet... 
For dimensional paper chromatograms 
by descending or ascending techniques. With vapor- 
tht, hinged cover. The cabinet frame and cover are 
| inch plywood bonded to white Formica inside and out- | 
__ side to provide adequate insulation under normal con- 
ditions. Formica is practically unaffected by solvents _ 
generally used, and its resistance to corrosive properties 
oF mineral acids and their salts is superior to Stainless | =, a 
steelat room temperatures. — | 
Inside are 25%4 inches long x inches 
wide x ine hes deep, with double-paned glass” 
in one 1714 inches high x 111% inches wide. 
Black phenolic lastic fittings are built in for 4 solvent 
assemblies take 8 sheets of suitable paper up 
( 1814 x 22% inches. Swivel casters and two handles pe 
‘ready positioning, but in use four adjustable lev cling 
carry the weight and fix location. Satisfactory work- 
ing position, with level solvent troughs, is attained by 
adjusting feet in conjunction with two liquid levels” 
The cover, sealed by means of a Neoprene gasket, is © = 
attached by means of a nickel-plated brass piano hinge 
with limit chains at both ends to facilitate handling, and 
a has two trunk latches which insure tight closure. Four 
Openings, _\e-inch diameter, in the cover, fitted with 
_ Neoprene stoppers, size No. 00, facilitate replenishment 
of solvent during a run; a drain pipe in bottom permits : 


3673. Chromatography Cabinet, Formica, Thomas, os above 
_ described, complete w th assortment of accessories, but without Barer 
or siphon for drainage 300.00 


9714 


ARTHUR H. THOMAS co. 


“SHAKERS 
| $SHAKERS 
\ Naw im: 
tm 
694 ON READER SERVICE CARD PAGE 105 ed 
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vis atures: Speed — detects insulation faults 
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| RELY ON THOMAS 


you lower the pr essure above a 

you also lower the liquid’s boiling point - 
—thus a corollary of Char le’ Law. 
This corollary is the very essence of — 
high-vacuum distillation of _heat-sensi- 
pe Currently, you can _ t the corollary tc to 
_ work in your research with either of two 
pes of CEC vacuum stills. 


meerning 


Co 


corollary 0: 0 
Charles’ Law r 


_ lower thermal hazard than any other high- 
- vacuum stills now in use. With them you can 
distill up to MW 1200 easily, swiftly, safely. 
You feed distiliand to the center of a rapidly — 
rev olving concave cone. As the liquid spreads 
out over the heated surface of the cone, lighter 
fractions are evaporated into a cooled bell 
where they « pass into 
Centrifugal force keeps film moving 
rapidly so that the liquid is exposed to heat 
_ for just a fraction of a second. Since the whole — 
system is under high vacuum, di. tlletion 
proceeds at relatively low temperatures, — he 
_ These stills have proved invaluable in w vork 
"with resins, plasticizers, waxes, fatty acids, 
_ sterols, hormones, oils, and perfume 


COUECTING GUTTER 


BASEPLATE al 
DISTILLATE RECEIVER 
/ 


_ (CEC | Brush Stills are the most efficient frace 
te tionating stills in the high-vacuum field, pr ie 
duci ing much finer fractions than c entrifugal 


stills, 
~ Usually you can get the fraction you want 


bd ina single pass. 
A unique feature of this still i is an i: aternally-— 
air-cooled condensing brush. This 
revolves rapidly inside a heated column. It 
| serves as a condensing surface and also sw eeps 
4 _ the surface of the column eliminating stream-_ 
ingandchanneling, 
Distilland evaporating a boiler at 
base of the column condenses on the brush. 
“| he brush instantly flings the condensate out 
to the heated column whe re Tee vaporation 
takesplace. 
he pre repeats itself up » the length « of 
= * 
‘the. column moving the more e volatile frac tions — 
of the distilland toward the top where they are : 
collected as distillates of high purity, 


Brush stills are recommended for use with 


materials of MW 250 to 900. They have been of a 


to distill tall oil, microcrystalline wax, 
 citral, cedarwood oil, polyethylene glycol, uf 
4 ‘stills, 


Division, Rochester 3.1 


formerly Consolidated Vacuum 

encase SERVICE OFFICES IN PRINCIPAL CITIES 


er 


Centrifugal Molecular Stills have 


» 


OTHER “SOCIETIES: EVENTS 
Q- 2nd World ‘Metallurgical 


position and Congress, Amerian Society — q 
Metals, International Amphitheater, 


tive Testing, 2nd International Conference 


on Nondestructive Testing, Hotel Mor- 


ovember 4-6—American Concrete In- 


stitute, Regional Meeting, Franklin 


ak 


and Lacquer Assn., Annual! Convention, 
pew Park and Shoreham, 
November 4-6—AIME Institute of Metals _ 
November 8— Society of 


Annual Meeting, Textile Research In- 


stitute, Princeton, 


November 11-13—Structural Clay Prod- 
ucts Industry Annual Convention, 


 brier Hotel, White Sulphur “Springs, 
7 Assn., Annual Meeting and 8th — 
Conference on Standards, St. Francis. 
Hotel, San Francisco, Calif. 
November 13-16—Society of Naval Ar- 
_chitects and Marine Engineers, 65th 


Annual Meeting, Waldorf-Astoria Hotel, 


‘November 13-17—The 


ion 
a. Olympia, London, England J 
Textile Chemists and Colorists, National 
Convention, Hotel Statler, Boston, Mass. 


November 14- -16—Americon Society of 

Refrigerating Engineers, 44th Semiannual 
i Meeting, Shoreland Hotel, Chicago, Ill. 4% 


November 18- on Magne- 
tism and Magnetic Materials, Joint spon- 
sors: AIEE, American Physical 

— AIME, IRE, Office of Naval Research; 

Hotel Sheraton- Park, Washington, D. 


November _ 26—Manufacturing Chemists’ 
Assn., 7th Semiannual Meeting and ; 
Winter Statler Hotel, New 


December 1-6—The American Society of 
Mechanical Engineers, Annual Meeting, 
Statler Hotel, New N. Y. 

tetas —American Rocket Society, 

Annual Meeting, Statler Hotel, New 

December 8-11—American Institute of 

Chemical Engineers, Annual Meeting, 


December 15-18—Americen Society 
Agricultural Engineers, Winter Meeting, 
Bzach Hotel, MM. 


December 26-31—American Assn. for 
Advancement of Science, 12th 
Annual Meeting, Claypool Hotel, In- 


January 6-8—4th National ‘Symposium on 

ae Reliability in Quality Control in Elec- 

Sete sponsors: ASOC, IRE, AIEE, 
ANA; Statler Hotel, Washington, 


aly — 
a 
—  &§ 
> 
&§ 
| 
Consolidated, Elec 
| 
— 


| 


is $ greatly increased by positive 


control of specimen temperatures 


in the Model DMC 


WEATHER-OMETER 


perature in the heavily 
7 insulated cabinet, main- 
tains uniform predeter- 
mined specimen 
peratures regardless of 
variations in room 
conditions. 
Automatic control of 
up to dew 
point is available as 
optional equipment. 
All automatic controls 
are located on the front 
panel of the Weather- 
Ometer directly above 
the door of the test 
Both horizontal and 


v5 Complete technical information on the DMC Model and 
other Weather-Ometers is contained in new 
Ometer catalog. Copy on request. 


Source of i is two violet then arcs. 


‘The Atlas Fade-Ometer has world-v wide acceptance as 
the standard machine for testing the action of ance as : 
A wide range of industrial products ; are tested daily ‘in 
- Atlas Fade-Ometers to determine the deterioration ot 
materials due to the action of sunlight. 
oa From 21 to 126 samples, depending on size, can be j 
simultaneously exposed to the light of the Atlas Enclosed 
Carbon Arc. Temperature is controlled automatically and 
7 7 humidity is furnished by evaporation from a constant water — 
reservoir. Operation of the Fade-Ometer is completely 7 
automatic, permitting the machine to be left in continuous E 
te _ The Carbon Arc Lamp in the Fade-Ometer is the closest — 
known duplicate of sunlight, both as to intensity and 
your product is subject _ 
to deterioration by sunlight 
our engineers, with over a 
quarter of a century of ex- — 
perience in predetermining 
the fading of materials, can 
help you. 
Catalog ‘with. 
information on request gus 


ATLAS ELECTRIC DEVICES COMPANY» 
N. Ave., Chicago 13, 
isha of accelerated testing equipment for over a quarter 
4 


WEATHER-OMETE ERs® 
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A constant volume of _ hin 
= air at a controlled tem- 


= 


rag-te ester 


‘paper an 
A rupture tester for paper 
packaging materials which are subjected 
energetic strain. A revolutionary new 
- oF testing method which takes into account the 
gradual decrease of resistance to strain ee 
which widely influences the true 
paper. 


Accomplished by a series of impacts 
rather than one destroying action, this test, ; 
when given to a sample, comes closer to — 

» duplicating the stress and strain in the | 
handling of wrapping and 


« Learn all about it . ile writing for 


technical data on Frag Tester; 


j 
123 West 64th Street, ‘New York 23, New Weak 


»_ Manufacturers and Distributors for over 30 years. a 


. 

— 
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Federal Government Stan 


General Se vices ation of the Federal Ties, Railroad Wood Am. 


~ Supply Service is charged with the responsibility for establishing fires g “Tubes (Inner), 
Specifications to be used by the Federal Government for proc Pneumatic, Industrial 
; ment of materials and supplies. The GSA issues an annual Index ve Zinc Plating (Electro-de- es Rev. ev. 


of Initiation of Federal Specifications Projects, and monthly supple- VES: 


; Type Symbol Former Title 


itle Number or Symbol 
Cable, Power, Rev. 
Assigned Cord) Covered Types” and 
Symbol or FSC Cloth, Cotton, Buckram 

Adhesive, Vinyl Acetate MMM-A-00193 8090 52 A-FSS New 


Fiber-Boxes) 
Aluminum Alloy 2011 (11S) A 
(Free Machinery) 4 Type Symbol or Preparing p 3 
Alloy Bars, New DOD-Navy-Ships ‘Title Actes Number Activity Withdrawal 
Rods, and Structural & Calcium Chloride, An- Rev. 0-C-104b & GSA-FSS = Superseded by Int. Fed. 


a, Calcium Chloride, ve GSA-FSS Superseded by Int. Fed. 
Boxes, Paperboard, Metal- New we -N \ hydrate, Technical Spec. 0-C-00105 


Rolled Bar, Sheet and 

Strip 
Power, Electrical, Rev. 

Calcium Chloride, Dihy- 

drate, Technical -C- ‘ Alkali, Laundry, Containing Corboxymethy! Cellu- 
hydrous, Technical Aluminum ‘Alloy Magnesium Alloy Wrought 

Cloth, Cotton, Broadcloth, New my- Products, Tolerances for 

Asphalt; (For use in) Road and Pavement Con- 


ing, Solvent- Emulsion Boxes, Fiber (Superseding Fed. Spec. LLL-B-636c 
Copper Nickel Alloy Plate, 585 Boxes, Wood, Cleated-Plywood (Superseding Fed. 
Sheet, Strip and Rolled Spec. PPP-B-601) 
Bar ie Calcium Hypochlorite, Technical and Chlorinated 
Lime, , Technical (Superseding Fed. Spec. 0-C- 


Alloy, Rods, Bars, <> Cable, Power, Electrical (Flexible Cord 
Wires, Shapes, and Fiat Fixture Wire) (Superseding Int. Fed. Spec. 
Wire ——-J-C-O090(GSA-FSS) & Fed. Spec. J-C-90) 
«ates, ev. Chromium Plating (Electrodeposited) 
ars, Sheets, ai Piste ig Cloth, Coated (Rubber and Plastic) and Plastic 
Sheeting (Rolls), for Hospital | Use (Superseding 
Drums, 55-gallon, D-711 com. BDSA Spec. 22Z-S-311a) 
Hose, Gasoline, Rev. (Army and Numbered) 


Metal Cloth, Cotton, 
Plates, Rods, Sheets, Cloth, Cotton, Drill (Superseding Fed. Spec. CCC- 
Strips, Flat Wire, Forg 
000-586 


tions. — Copper-Nickel-Zine: Alloy Rods, Bars, and Shapes 
TT-C-655 


Metals Test Methods Am. Creosote, Technical, Wood Preservative, (For) 
(With-Cushioning Value) (Com- BOSA) 4 & Fed. Spec. TT-W-560) 
Preservation, . Packaging  PPP-P-681 Dipeutens, (Fer ese le Organic 
and Packing of Tepes,  tective Coatings) (Superseding Int. Fed Spec. 
Tre Int. Ethyl Alcohol (Ethanol); Denatured Alcohol; and 
asic Technical; Anhy- Am. 1 Proprietary Solvent (Superseding Int. Fed. 
drous —-Dodecahydrate >. Spec. O-E-00760a (TR-IR) and Fed. Spec. 0-E- 
Stect, Chemical Composi- Rev Filler, Wood, Paste Fed. Spec., TT- 
tion and Hardenability — Fed. Std. No. 
Joints; Ground Glass, DD-S-722c& .. 


Resistant 
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TH E ELMENDORF T ING T 
with greater capacity! 


Problems in Tear it 
: Materials such | as heavy textiles, plastic s, fibers and light 
metals, beyond the capacity of | previously available models 


my = NOW can be tested on tite ELMENDORF Tearing Tester. 


materials having tearing to a maximum: of 6400 
‘materials havir 


grams. 
ME NDORF! S presently in use an be converted to either 
of the models: having greater, capacity. One attachment will 


__ increase the capacity to 3200 grams with the second attach- 4 
The HEAVY DU TY ELMENDORF Tearing similar 


we tot the basic instrume nt but of heavier construc tion on throughout, — 


is available for tests up to 25,600. grams, 


ment bringing it to the maximum n of 6400 ¢ grams. 


Ts. 


| THWING-ALBERT INSTRUMENT COMPANY 


sa Pul Philad delphia 44, 


engineering 


YOUR 


ve 
relled s service for: workers in 


Special ASTM ‘opporotus like the illustrated 


An extensive line of distillation 
including Oldershaw bubble-plate, concentric-tube, and 
packing types together with stillheads, condenser-receivers, 


—@ An unusual combination of skills and facilities for the es 


fabrication of special apparatus made to your sketches and | 


for father information. A 


 Unitized ASTM vacuum-distillation unit for 


reduced-pressure distillations of petro- 

according to Method D-1160- 527. 
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Kerosine, Water vil (For Use 
Insecticides) (Superseding Int. Fed. Spec. 
Lead; Pig (Superseding Int. Fed. Spec. aa Q-L- i 
00171b(Navy-Ships) and Fed. Spec. QQ-L-171a) 
Phosphor Bronze Bars, Plates, Rods, Sheets, Am. 
- Flat Wire, and Structural and Special 
Shaped Sections 
Pigment, Indian Red and Bright Red (Iron Ox- 
ide),-Dry (For Use in Protective Coatings) 
(Superseding Int. Fed. Spec. TT-1-00511b (GSA- 
FSS) and Fed. TT-I-51la) 
‘Pigment, Lithopone, Dry (For Protective Coating) 
(Superseding Int. Fed. Spec. TT-L-00426a(GSA-— 
and Fed. Spec. TT-L-426) 
4 Plastic Compounds, Molding, Cellulose Acetate 
_Butyrate; and Molded or Extruded Parts 
Remover, Paint (Alkali-Type) im 
Resin, Alkyd; Solutions 
Rosin, Gum; Rosin, Wood; and Rosi 
Int. Fed. Spec. 
(AGR-AMS) and Fed. Spec. LLL-R-626) 
- Soap, Grit (Hand, Paste and Powder) (Super- 
—seding Int. Fed. Spec. 
and Fed. Spec. P-D-221a) 
‘Solder; Lead Alloy, Tin Lead Alloy, and 
Alloy; Flux Cored Ribbon and Wire, and Solid 
_ Form (Superseding Fed. Spec. QQ-S-571b) 
Soybean Oil (For Use in Organic Coatings) (Super-— 
—seding Int. Fed. Spec. 
- Steel Bars, Shapes, and Forgings Corrosion Re- — 
— sisting (Superseding Int. Fed. Spec. 
00763a (Navy-Ships) Fed. Spec. QQ-S-763a and 
Fed. Spec. QQ-S-766a (In part)) 


Oil, Raw (China Wood) (For Use in Or- TT-T-775 


ganic Coating) (Superseding int. Fed. Spec. TT- 
and Fed. Spec. 11-0395) 


A 
INTERIM FEDERAL SPECIFICATIONS AND STANDARDS ISSUED: 


Adhesive, Viny! ‘Acetate Resin Rev. 

Calcium Chloride, Dihydrate and Calcium Rev. 

ride, Anhydrous; Technical 

Cushioning Material, 


“Fed. Std. No. 


P-375 


0.0073 (COM. 
| 


TT-M- 003812 -(GSA- -F89) 


‘prema, Reconditioned 55- (For ship Rev. 1 
ment of Noncorrosive Material) = 
Methy! Ethyl Ketone (For use in “organic: oat- New 
Mineral-Red Natural: Dry (Paint- Rev. of — 


Paint, Exte'io™, Fire-Retardant (White and Light New 
4 


oN Plastic Sheet, Laminated (Thermosetting Resin) New 
‘Sodium, Phosphate, Tribasic, ‘Am. 1 
hydrous, Dodecahydrate and Monohydrate PPP-T-0097b (COM- 
Tare: Pressure- Sensitive Adhesive, Filament: BDSA) 
inforced 
Va’ nish, Spar, Resin 119 (GSA-F 


(Iron-Oxide), 


L-P-00508 (GSA-FSS) _ 
Fed. Std. 0010a 
(GSA-FSS) 
O-S-642 


7 Corrugated (For 


Reason for 
LLL-B-631c ancelled — 
Boxes, Fiber, Solid (For Do- 


(Continued on page 
ty con ontrol 


CT-711 CONCRETE CT-900 CONCRETE 
CT-375 BEAM _ TESTER 
_ TESTING MACHINE 


‘Test for Soils, | 
Construction Materials, Concrete ‘ee a 


Asphalt ranging from single items to self- 


© EAST 42nd ST., NEW YORK 17, ae? 


Aneorporaled ncorporaled — 


w WEST NORTH AVENUE - 39, ILLINOIS 


— 
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_-TT-R-266a 
LLLR6265 
&g 
‘ea 
— 
APP TIRATE improves a 
— “LABORATORY On Jo8-s Prevents over-design 
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— | T N G lowe rs projec ft costs 


a ens BINOCULAR MODEL only $1379 


SCHOOL OF M 
GOVERNME! 


UNITRON INVERTED Metellergia Model 


METALLOGRAPH and Universel Comers Micro- 
5 ar Many of the features of the UNITRON Metallograph U-11, which 


scope, Model U-Tl: A completely self-contained instrument of 


4 
modern design for visual observation, photography, projection - ; are connected with visual observation of opaque specimens, are 


and measurement of both opaque and transparent specimens, 
using bright-field, dark-field or polarized illumination. While 
compact in size, it duplicates the performance of large, cumber- 
some instruments. Even laboratories on a limited budget can enjoy | 
the accuracy, speed and efficiency possible only with a complete 


te 
optics include 5 por ocal objective lenses with 


revolving nosepiece, 4 photographic eyepieces on a revolving 
turret, 3 visual eyepieces, all coated. Magnification range: 
High- intensity illuminator with built 
Built-in 3% 
in the and transition from observation to 
> sqyuere mechanical stage with rotatable 
_ Calibrated polarizing apparatus, transmitted-light accessories 
for transparent specimens, filters, micrometer eyepieces, fil 
holders, cabinets, dustcovers, etc. all included. 


Additional accessories, available at extra cost latede: 

Polaroid Land Camera attachment for ‘’60-second’’ 
35mm camera attachment; low power 

‘THIS COMPLETE CATALOG ON UNITRON 

= MICROSCOPES IS YOURS FOR THE ASKING | 


A. 


ncluded in this compact unit. Think of the time which can be 
saved in your laboratory by providing each metallurgist with 
one of these handy, inexpensive units for use at his desk. Model | 

MEC is also ideal for use together with a polisher or micro- Pal 


4 parfocal objective lenses: 5X, 
i | 10X, 40X, 100X oil immersion on revolving nosepiece; 3 eye- 
pieces: P5X, Micrometer 10X, Kel5X, all coated. Magnifi- 


Vertical illuminator with iris diaphragm. Transformer housed 

in microscope base. A microswitch on the base provides an 
extra high intensity for photography, jj 


“sie Binocular model has provision for attaching 35mm camera 
to microscope base. A 35mm camera attachment is 
_ to attach to the eyepiece tube of the monocular model. 


$45 
Calibrated squore mechanical stage with calibrated ‘rotatable 


light accessories for transparent specimens; vacuum 


on any UNITRON MICROSCOPES... pe “pine 


he 
the instrument prove its value to you in your 


own Ioboratory — before you decide to purchase. 
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Number 
8 


Reason 


Cancellation 


, Superseded by Fed. Spec. VV-H-910 
Superseded by Fed. Spec. TT-P-365 


Spec. r 


T-P-400 
an Superseded by Fed. Spec. QQ-A-677 
Superseded by Fed. Spec. TT-S-600 
Superseded by Fed. Spec. TT-T-775 
by Fed. Spec. 72-C-450 
by Fed. TT-W-500 


TT-0-388 
iy 0- 395 


detergents, Hand; 
“g Powder, For Mechanics’ Use 
Fluid, Hydraulic Brake 
Indian-Red and  Bright-Red 
(Iron-Oxide); Dry (Paint Pig- 
ments) 
Dry (P 
Nickel; Anodes 
Oil; Soybean Refined (For 
in Organic Coatings) 
Dil; Tung (China-Wood), Raw 
(For use in organic coatings) 
Nood-Preservative;  Coal- TT-W-560 
Creosote (Crystal-Free), 
(For) Brush, Spray, or Open- 


Cements, Hydrau! ic; Sampling, 

Cable, Power, Electrical (Flexible Cord 


q 


Symbol or 


Number 


ed. Std. No. 158 
C-90a 


x 


Fixture Wire) 


Type 


Detergents, Hand; Paste and Powder, for | 
Ute 
Soap, Grit (Hand, and Powder) 
a Solder; Lead ‘Alloy, Tin ‘Lead Alloy, and 
Tin Alloy; Flux Cored Ribbon and Wire, | > 
Asphalt; (For Use Road and Pavement 
Construction OF | 
Cements, Hydraulic Methods For Sampling, 
Inspection and Testing 
Creosote, Technical, Wood Preservative, _ 
(For) Brush, Spray, or Open-Tank Treat- ‘a 


ss 


nternational . 


for testing the 


and ‘elasto- 


meric materials 

A 7 R ES: 


or round 4 


14 


\Standard” 
tandare 


iy 


Small enough to be 
the pocket 

Furnished ‘complete with 


carrying case and stand 


ard test block, 
Shore Ourometer is available | ‘in various models 


Made by the ‘manufacturers of “Scleroscope”, for testing the hardness of metals. 

Ss INSTRUMENT & MFG. CO., INC. | 

90-35A VAN EXPRESSWAY, JAMAICA 35, N. 


Filler, 


Oil; 
Organic Coatings) 


Cloth, 


Hose, Rubber. 
Sheeting; Rubler 

Sheeting; Cotton, (cover 

Boxes, 


(Methyl! Chloroform) 

Glass Cleaner, Powder 

Powder; Scouring Highly. Polished 


Toilet, 
pensers 

Reinforcement, 
= 
Stee! Bar, 
Zinc; Sheet and Strin ts” 


Ethy! Acetate, Technical, Organic Coatings 


P 


"SPECIFICATIONS AN AND ) STANDARDS. FOR 
Type of 
For Use in) Organic ‘Rev. 


symbol or 


TT-D-376c 
Ink, Marking Stencil, Opaque, For Nom 
porous Surfaces (Metals, Glass, Etc.) — 
Ink, Marking Stencil, Opaque, For 
Surfaces (Wood Boxes, Fiber Cartons, 
Tung (China-Wood), Raw (For Use in | 


Resin, Alkyd; Solutions 


Wood-Preservative; Coal-Tar-Creosote cre 


tal-Free), (For) Brush, Spray, or Open. 
Tank Treatment 


Kerosine, Water- White, Deodorzed (For 


Use In Insecticides) 
Coated (Rubber and Plastic) — 
Plastic Sheeting (Rolls), F 


Steam 


Wood, Cleated-Plywood 


1,1,1-Trichloroethane, Technical, Inhibited 


Glass. 


“Powdered, use in dis 


(For) Concrete — 


Castings, Leaded Yellow 
Reinforcing (For) Concrete 
For 


Chloride, Techni 
Softening Units 


Indian-Red and Bright-Red 
406a 


(Iron 
Dry (Paint Pigments) 
aper, Wrapping, Tissue 
Pipe, Steel (Seamless and Welded (For ae 
“Hose, Rubber; Windshield 
Bags: Textile, Shipping, Burlap, 
and Waterproof Laminated 
Sacks, Relator 


New 


INC. 
TESTER DIV. HOLYOKE, MASS. 
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important to you 
WIN first 


BA LD WEN first 


Name your testing problem—compression, tension, torsion, ae 
fatigue, creep, impact. | ‘Whatever it may be, Baldwin can 

supply you with the finest i in testing equipment to solve - 
On this page are but a few of the many types and sizes of | 
testing equipment i in the complete Galdwin testing line. 


~ testing equipment, write today and ask to 
have a Baldwin call on ) you. 


Impact Testing 
Machine, Charpy 
Type—capacity, 


PTE Testing Ma- 
chine —capacity, 
SF10-U Fatigue —capacity, 
Testing Machine. 
Torsion 


Baldwin Creep- 
Rupture Machine 
Baldwin. 
Model C-2 Recor-_ 
attached. 


Universal Testing Machine 
Testing Machine with tension-com- 


SF-01-U Fatigue 


On 


ntation Division 
reducers 


esting machines « SR-4® strain gages ° Transducers 


cto er, 1957 
‘ard volid until Dec. 20, 1957 


| = BLE > 


if 


 Sodiun aluminum hel 
meos, Sodium alu 


onium phosph > kim «tartrate, S 
tes, Sodium antimonides, Sodium antimonit 

» sodium 


nite 
osphates, 
elun cium car 
phosphate sulfate, Sodif 
«magnesium phosphete, Sodiunf 
phates, Sodium calcium phos] 
Bate sulfates, Sodium caleif 


inate Sodium 
trite , _Sodt um 


10 x) _commer- 


testing researc 


Metallurgical 

Radiographic 


Physical testing 
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PHILADELPHIA, PA. 


“American 


‘ 
‘ 


© concemed with ‘materials to p purticipate | 
ASTM. “Membership is the most feasible way of keeping in close 


‘vities have | been channeled into two fields (A) the asi 


tions and methods of testing, and (2) research. — 
During thi is time thousands of America’ engineers tech- 


nologists have contributed to the v work. Over 2400 widely used specifications | 
and methods of testing materials have been issu . Hundreds of technical 
books, pamphlets — have been 


The respect accorded t the Society as an ‘authoritatiy tive source of f information 
on the properties and tests of materials, and the universal use of its speci- — 
fications and tests and its technical | publications, testify to the regard and 

esteem in which ASTM is held by those in industry and in government con- $ 


In: ddition to the 1e ‘olde er” fi fields where ork i is constantly under we way to, 
keep tandards u up to date and to develop 1 new information—for example 
steel, cement, paints, petroleum products, copper and copper alloys. etc — 
ASTM is constantly expanding and augmenting its work New ‘technical 
“groups are working intensively in such relatively new fields as adhesives, J 
_ simulated service testing, , sandwich constructions, one a + 
technical over 9000 members, ASTM. in its 
personnel the nation’s leading materials engineers; its publications, with a 
_ world-wide distribution, are recognized ‘most authoritative; the ASTM | 


specifications a and tests have established the acceptable quality of billions of | 
7 dollars worth of materia Its research work—on which h hundreds of 


‘ sands of dollars have been spent—has influenced immeasurably the efficient 


¢ ch use of all kinds of aac vig The basis for all ASTM work will continue to 


_ be the maximum possible s service to those in the ms materials field. 


— 


__Large- scale electronic manufacturers 1 require fast andr re- 


liable tube-testing methods. To meet this need, The Martin | 
Company « of Baltimore has developed a ah igh-speed precision tube 
tester which complies with all the test requirements of MIL- E-IC 
seneral Radio Vacuum she Bridge hs 


parison measurements and thus maintain Gane 
~ Vacuum-Tube Bridge is ideally suited to act as watch dog. It 


— thus eliminating aw 
. Negative coefficients can be 


measured as as “positive For these many reasons, 
i artin: uses the > General Radio Vacuum- Tube Bridge as their 


and: ard for measuring tube 1 reliability. 


Write for complete information 


RADIOL 


Broad Avenue at Linden, Ridgefield, N. J. New YORK AREA. N. Seward St. ANGELES 38 


Type 561- -D — 


-Tube Brid: 


Dynamic plate resistance 50 ohms to 20 megohms 


ohm; at lower and higher values of r, the error increases slightly. 


Tube Mounting: Ten different adaptor plates are furnished for mounting 
all commonly used tubes. An additional “universal” adaptor is supplied 
for use with unmounted or nonstandard tubes. Extra sockets are also 
provided for transistors and subminiature tubes. Seetaene | 


Current and Voltage Ratings: Maximum allowable plate current and 
voltage is 150 ma and 1500 volts, respectively. An external power sooty 


isrequired, 


Transistor parameters — both forward and reverse voltage 
__ amplification factor, resistance, and transconductance can be 

measured quickly and easily. From these measurements, two of 
_ the more common parameters (his and hy) are given directly; 
other two (ha: or and he2) are readily calculated. 


All G-R 


are by a 


Var farranty 


4 
8055 1: 13th ath St. Silver or Spring, Md. WASHINGTON, York Road, Abington, Pa. PHILADELPHIA 


1182 Los Altos Ave., Los Altos, Calit SAN FRANCISCO _ sao 6605 | W. North Ave., Gok Park, Wi. 
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matic 


In addition, _ only t the Olsen Elecématic gives you a minimum of 100:1 ratio of test, 


The only connection the t two cabinets is electrical wiring. Pe) 
+ four range capacities . . . positive testing speeds onder load as well as. 
Plus the availability of Olsen Electronic | Recorders and the widest selec- 


poco the indicating system to follow and indicate the locd 


tion of ava instrumentation available. The low aie of the Olsen. weighing system "cov. 
_ pled with fast-acting servos 


omy ba ihertaalee of the testing speed. Response time for both stress and strain is only 4 


the facts about Olsen ElecBmatic testing machines—now cveloble 


in —_ cabinet or r single e cabinet design. Write today for Bulletin 54. 
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